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(57) CB#j] 

7.4 **MOSFET*:frLT«^T£<fc5fc:U 

CMWME <D4i>C^ffi#a^^> £ <b # tC±IBffl UI2 
X^^MOSFET4*>TOK:0, *<DA#fI## 
3BWW«:-®BHLb«B» 1 2 HJEfc:£> 4 <h * 

itm2X4 y ?MO S F E T<DC^m^— 

ft*IEi»2»f¥«EE«:»JCL/fc» 1 S«<DA#«# 



t. 




1 

^MOSFETi, 
^MOSFETi, 

±1BA*M^£SW\ ^©A^m^±IB01 £02O 

«j{^mjicD^^mEE^^c$>^, <t *tc±fB0 1 <t02 x 

KttfcbtctilMW ^ZmfS,?^ < ±fB0 1 Xlttm 2*4 
v ?MO S F E T<Dl>-rft#>— ^**>ttSlCCffi^«:* 
7 fliJHBc -T £ WfiBWflE £ ' W T X *EE«4H !S 

±120 1 »fE«EE<t IS 2 »ft*EE*cttj£L>fcSfl 1 
A^ff # t > ±120 1 SOT^JE £0 2 Stiff «E<7)KI©»r 

o 

[If ] IS** 1 

±I2A#ft ^(D Ut?v{7Xl>yUB)l> F«QEtcStfE 
U/cSiaEi*SW £0 1 zSH^O^ttM O S F E T 

±IBM»M OSFETCDFU-Y h tl. mm 5 

^ -mmc intern 2 m^m<D%mu o s f e t t . 
±mmmMos f e Tco^a^tsnyfcv-xwjccKwe) 

±E»2CX^-^MOSFETB, ±f2022gm52<£> 
fiiMO S F E T nr ft £0 2 i*I©MO S 
FETtc<£91gJ&3n, 

±120 i©x^^mosfet^ ±120 1 ^^mcd 
smsfeMO s f e Tccs^snr i zgmMOMO 

[urate 4 ] m^m i ai^Li»«3i3(D(rirti^ec*5 

±12^ T X«JE^@I(8», 

±12 A#ft-*t** b Sti, y - * «c ±120 1 Sft 

i^w^n/c^ i mmmom 3 mo s f e t <t % 

iJBA^fl^y- Fccttj&sn, y-*«:±g23l2«& 

f13tffi»«lftS tl*t» 2*«a<D*4 MOSFETi, 
JJHS3MOSFETOFU>f>if4MOSFET© 
K U -f > i ©B KStt 6 ft /cflfffif/i^ © <b 6 tt 0 , 
±12® 3 MO SFETCDFl/>f >a>6±l202 X >f * * 
MO S F E T©**- F tc{ttjj&£ ftiflHjfflJWEfctti* U 



(2) #582 0 0 0 - 3 0 6 3 8 2 

2 

±1204 MO S F E TO F W >2»6±fB0 U^-^ 

MOSF ET©y- h«:«i&3n4Wi»«BE*a*ur 

[IS3jcJf 5 ] W*84CC*Jl»T. 
02zS*M©2o©MOSFETfr6»JffiSft£C<k i & 

±12^' -f T X*EE#S£l3l»tt, 

±12 A*«^ y- h 3 ft % y - x &c±! B0 1 ft 

ftmK.&m&2 titcm 1 #hscd0 3 mo s f e T<t, 

±I2A*M#^^- F tcffil&3 ft. y &c±IB0 2 tt 
ff«EE^**&3 ft/£0 2 2gHM©04 MOSFETi, 
±sa»3MOSFET0KU-/>£»4MOSFET© 

Fu>f>iopaccg^6n/c0i tm2mmK E £WLtiP 

63ft 

±120 1 £02 *«!rt*a<D»«fc^e)±K» 1 £ 2 X 
20 ^MOSF ET©y- htC«*&3ti4S»JSPmiI«:ffl 

[|f^Ji7 ] fit*!! 1 &C>U^*3l3CDC^-rtl^C*5 

±!2A^ft^^- b K.m&'Zti. y-XtC±!20 1 ®J 
f?«IE#tt*&3 n/c0 1 ^m^CD0 3MOSFETi k 
±fBA*m#*«y- FCc«*&Sti, y-^tc±IB»2tt 
fWBE3^«»& 3 n/c0 2 HgHMCD *J£Ja^^«^T 4 
MOSFETi, 

30 ±f2A#fi##^- h«:«t&3ti, y-x^±lB02S6 

ffSE*^*&3 ftfc0 2a»«S<DST 4 MO SFETi, 

±iBA^ff^^^- f W^n, y cc±f20 1 m 

MOSFETi. 

±IB03MOS FETCDFU^>^6±I202X^ v * 
MO S F E T©y- F (C«*&3n4fflI!8PKBE*ffl*L. 
±fB04 MOSFETO Fl^^>^6±f20 U>f^ 
MO S F E Toy- h K«i|&3ttS#Jffl»II*ffl2J 

/ft 4 c £ £ r 4 *#«^ia[a8S^s 0 

40 [fll*JB8] SS«3S5tC*jCiT v 

±i2^p ?r ^ *Vk< A*ft-^ ^ S ^ 4 M©A* HI 

±IB03 MO S F E T £04 MO S F E TOWHCfflt 6 

n^w^vm^mi^r ^mm^m<D 2 -oomo sfe 

T t , ±f B^m^M OSFETi 4±f B^SPA^ff ^O 
50 fWEEXtt»2BW*EKlHS"r4MOSFETi*JE 




(3) 

3 

&£<Z)R8K:±fB7 FU^iSJRMOSF ET^ltgi 10 

[if $jg i o ] M$JS8 tcbor, 

KWi&ti, »Jtr*7-F«Ccy-h*5SSttSnft:TF 
UXjlJRMOS FETi, »j£TS tf y bM±ffiM<Dn 20 
& £ CDBBCC±iB7 F U xiMJRM OSFET^U rSM 

-Y ^ ?MO S F E T^SBSStlS *>0« £ C L 

f-MOSFETi, 30 
^MOSFETi, 

JUEJ& 1 AftMHHCttttS ft£ AaflMKcfB , ±IB 
$U^f ^MOSFETM^2^>f^MOSFE 

t £ ftijffii-r z> mm® istzmz^ 

2 m?s^EK:*tjfrr s p v u^^ft-^oti-rn^^iiB 

±IB^ U-^;Wl#3&s±K» 1 AMT-^^^n^ c 40 

i&tjSDT, ±E»U-/?^MOSFETi±!B»2 

_hlBn ^7 U-^ff-Sf #±IBffl 1 A^iB^Rc^teS ftZ> C 
* -f * ^MOS F E T<D±iB— *3&s*7tfc«, 

JbieftijMg&sw:, hswssttsti, 

SFETiN?t>*;i«ffl*MOSFET%fi^ ± 50 
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4 

-jS©B*MOSFET35J*>ttl, ffi^cDffl^MOS 

[»3jsa 12] mi A^S^S^ 1 a**? 

/citifrNi MIOSES <h v 

±iBMs&if *iH»tc» i aas«E*^*&-r s» 1 * -f * 

fMOSFETi, 

iJBa»**BaB«:»2«illl«EE*ttl&-J-S»2^-r v 

^MOSFETi, 

SlX-f^MOSFE TRO'lg 2 X ^ > ^MO S F E 

±fiB» 1 «iE«E^*fjjrr 4® 1 ;W U^Jbm#R^± 
f202«®*EK»J£"r*f& 1 P? U^Wt#jfc6Sr* 
IS 1 j8ttft#3&JJJB» 1 A^tt^ficfltt&S ft*C £te J: 

o , -en^n^f & utfrft-st #±iasfr 1 maw?* 6 
±iam i ^ -Y u^mi-5|**±bb» 1 A^a-f-tcflwesti 

&C<h&Cj£DT % ±fBmi^^^^MOSFET<h±IB 
X ^MO S F E T©-^>ttil 

±e» i p o i"<jimmfi±%sm i A^^^n 

£C<tK:j£DT, ±ESlX-f9^MOSFETi±iB 
»2X-f^?MOSFET©±»B- jfrtf:* 7 ttf8* tifc# 

±IB» 1 p U"<;MI #<fc DiSt«2 p ^7 u-^;UM-^^ 

ht£%w,i mmm^&±mm i a**»?-k:«i&s c 

(htCfEDr, ±SB»l^-r^^MOSFETi±fE»2 
X -f O S F E T timiC* > «S8 ^ 3 ft 2> C t 

[s»*3Sl 3] »*3S1 2«:*5^r, 
±E*!l®IslB«, *ti*ti<Dy- F^^HSSn, 36»o* 

n^ft© f u ^ >^8^?n/cP^ * juatittjMO 

SFETiN^^>^;U3?a^lMOSFET^:ffi^., ± 
IB^ A W<)im #&0*±fBP^ U^;Wf#cD^m^^ 

[89*3514] ®l2gmM(DMttMOSFET<h v 

Mom imosfet££ &t?m 1 ^16Jita@SS i . 

«2»«S©S»MOSFETi, ^^Iv-xrg 

w 6 nr «6^«*% jgjsw s» 2 2 m o s f 

ETi ^T^tf^ 2 SWMiaHi i • 

JJB»1 <b^2^W#il)M[plBO-^r<DA*iS : f-^^gpffi 



(4) 

5 

^f* hxjiim*m§ l , ±e» mbmm 
±e» ii*2 mbm<imm<Dm>ic mm tztitciajj 

r ft £ A*HB*dto c i t -r 

±E» 1 ^tti#«[sI88ra\ ±E^»M OSFETOFU 

±IBS 2 Mttif ifI[Hl8S«, ±f B^WM OSFETCDFU 
^ > fc* 1 ill^ 6 ft 5 «ft 5 ^ - J$R©» 2 ftfirB 
BjMRW6*U 

m>m i 6 ] MpRig i 5 tefcor , 

-hSBW 1 ©ftWIsIBiaF 1 »fP«BEi©W«:w % 92 « 
SS©I 3 MO S F E T&m? h ft, 

mm<om 4 mo s f e t #srw e> ft, 
ET©^-rn^*^t*a8ccsn, ±EtH#4sm*_hE 
j: ^r±tam 1 xism2 tw^wBcajes ft£ c t * 

[»3fcS 1 7 ] fit*3g l 6 tcfct^T, 

- dr HiBco ffl*«#3&i«ai s ft , 
jjB^7-^>m^<fcD@s*fi^sn/cffi^T- 30 

$ ft 1 XteUI 2 M O S F E T CCjtfjS 5 ft/c±13 
»3X«»4MOSFETO0^rtl3&>tt, ±E^'7-# 

1 8 ] «3jc^ 1 6 tcte^r , 

©*iE*BE<D*^«BE«iStc & & <h £ &c±f3ffl lig2 

MOSFET**>tt«CU *©A#fi#JWBr£J»IH! 
±IB»l«EX«»2WE«:*Si*K:«, -tft«:*tj£ 40 
Lfcffl*«#*»SST ^ < ±K* 1 X«f& 2 MO S F E 

T<D^rft^p— ^^mm^mj^ty turner i>n 
tfflHEE£ ^vrx urn m & m ecu & r ft 

f«EE i fll 2 OWO0TS(Of|3|H«EK:»iC U tc 

mm'^ s ft^ 2 mm<DAt>m^<DWf<D x^mn<om 

Ho 50 
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6 

[i»3jSIl 9] m^mi 8CC*JCiT, 
JJB» 1 i^2MO S F E Ttt, ±ES 1 ©W©A*« 
3 ft 4* 1 ttf¥*- Ffc*tl£t,fcMO S F E T 

FfcfcftE L/cMO S F E T t<DW&%*^fts 
±E* 1 tftfl^e- FCCftJfcbfcMO S F E T©y- h tc 
tt, ±IB^* T X W3E*£@BT»fiS 3 ftfcfN»«#** 
S8&3ft* 

±E3T2 ttfg*- F tcSRttELfcMO S F E T©y- h CC 

±ta -o^-zMffivmt) mm&naM 3 ft s & <o r 

[IS*i2 o] fS^tJSl 9cc*$i*r, 

JJB^-/T^«E»*iaB«. 

±EA*it#*y-F«:«»&Sn, V-XKLbEiBltt 

fpmjE^^*& 3 ft/cm 2 mmm<Dm smosfet^, 

f^mjE^^g ft/cSfl 1 ilM0^6 MOSFETi, 
±iB»5MOSFETOFI/-r>i»6MOSFET© 
F U > £ (Dmicm? htltcm l <bS 2 * 

jjb» 1 1 n 2 mi&Vi^&<Dmm&fr 6±e«w«be* 

[»*3S2 1 ] ff^JBl 4^P6st*^2 0<DC^ft^ 

SI^CD a - FifiSCX* ft 6 1 a <fc 5 KIBg 3 ft /c 
ffl&<DVv F«£, 

UX31WMOS FETi, *tJ£TS^y F«iBfJ©D« 
{4<tcr>PBltC±ET FU^StRMOSF ET^ltii 

^ ft &i ats^ + ^ £?& 5 6 ft a ^ ^& »; *fe frZiffitt ^ 

[^0JOf¥$fflft^] 
[0 00 1 ] 

[0 00 2] 

iftBJ*ra*^cDA*lp|88^KilTa £JBtoft4 fecoi 
LX, H*«R*fe**tt. 1 9 9 7 r N E Ct£ 

fgJ^50^No. 3, 1231-^271 (64Mb' 
v hDRAM*3it^KS^ig^) . «Mfl¥B- 104 7 
2 6-^<&fB, #P§^7 - 1 4 3 1 8 4^fifRtC-^ft^ft 
EtR©*^©^^*^*^^:*^**!^. ±ES3R 



7 

[0 00 3 ] 

-^JW2* SSTU LVTTU LVCMOSf ©<t 5 
tf, LVTTL*LVCM0S^>»-7x^X©J;5 
CMOS ^>'*— *HB*6»&ttSA2K*? 7rW 

e>ft& 0 cncc^tur, ssTL©j:5ccibft«E<z>* 
[0 0 04] ±isi*m<D^>^-7*-r^ccfeiBffl'r 

o <t i fete, ^ 3 >oc <t o o-m^© ^ > £ 

[0005] ^mmimtcte^x^ m^commit^m 

fpfllrggm^LVTTL^LVCMOS© 
"C, LVTTL^LVCMOS©-^>^^7 W*£[hJ 

#@Btettfls«^#sfcft&t> <t 5 tc-r £ <t 5 ttx^&fT 

5(Cio/c. ±fBLVTTL^LVCMOS(DJ: 
tt4H3iT £lT 6 C <L £^xft: 0 

[0006] c<D&wcommz. xfim&offiMittm 
suft^a*esM#tt*3ra^#*A*iaK*«^fc* 

[0 00 7 ] 

IB<D5IDr&& 0 ^«*T*>6«l&Sh*A 
Affi#*S»**tttt*^Bfc* 1 £Jif 2 ©ttflsWEE* 



(5) #19 2000-306382 

8 

BSH l t * 2 ©tfrfMEE© *tt*EEf«£«: & S <b * «c± 

IBUfl if 2X-{7fMOSFET^t>^©CU * 
©A*fi#>WK*l6W«:— 3EJHIB±E» 1 SEEXttSS 2 « 

< ±IB» 1 X«»2 X^? ^MO S F ET©^W- 
L . ±SB*r 1 »fWE ilH 2 ttfWEK»i6 Ofc* 1 Si 

©ea&*wtB<b-r4A*iEiB*aidrri. 

[0 00 8] *JRKl*5lirHi^StiS»M©5ftfl6©« 

^A^HSS^or, Slil^iKiMOSFETi, 

m^©^ IMOSFETi &^tfSH 1 ^SSlfifSlHlSSi . 
S2fIS©illMOSFET, *©28IV 
6tir*fW»*»«ET &» 2 ®H^£)|g 2 MO S F E 

HBO— ^(DA*«^tcj^^^3^^A*fi#*^ 
U ±IB^l<h^2M»jiti[iI@B©ft&*<DA^^± 

s titcmmnK u , ±t bis i £ * 2 msmmmffi 

[0 0 0 9] 

30 a»HB«atcKW6n4A*0B©^ Sli6W©«flEH 
B«c<feOA*«#*i«*LTrt««B#*»J«-ra Q 

*©»fwj**fi«s**fc«&«c % ±fB^«rifiinia 

B^c^ 1 ©»^lEi Ut cD0B©}f «fi^{4V SSi, 
» 2 ©ttffWii Lt©l^EV DDQi 
WSTSN^t>*iHMOS F ETQ UP^t>* 
;«MOSFETQ2 4Wl iSBA^ft^^S^*^^ 
-Y T ^fSE^HBCC <fc 0 JJBM OSFETQl"4Q2 

40 wwwEtjisja-rs. 

[0010] waBSftr-ccaittsna^^ Fcce*6n/c 

A^m^tt, »*«BiaBESD*aLT±BB^-<T^ 
■E»*HB4»tt*«ElB©A*«cG*6*i4. ±iB 
/<-fT**B36£HBtt, A^ff-^©miEu^i/Cc>ftjc£; 
A*ft-*WJJB«B«EV D D QX«lel5ScDStifi^l 

ffivssotsrcctt, -en«c*fi£u/crtaB«#«:^T 

^< _blBN5 1 i' )lMMO S F E T Q 1 X«Q 2 <Dl> 
N I NtP I N*»«l/. A*(t*WJJBWWEEV D 

50 DQ©^©«ti-c«EE#ifit«ffc'riaai«'r**i* 



9 

CC« % iEN^t >*MMOSFETQ 1X«Q2£ 
^te^tflBCCTSJ:^-- FNINiPI NfCftm 

[ooi i ] c<DmjMm<D'i<{TxmEE&&mtt\z* ± 

f BCD J: 5 &C L V T T L L V C M O S QJ; 5 CC±IB«iK 
SEEV D D QXttSBO&ilMtt V S ScDJ: 5 ft^&fB 
U«*Jl*. SSTL<D<fc5*c±SB*ffi«EVDDQ0* 

u *n*nccauBUAi-/-FN i Nip i Ncceae-r 

[0012] AJjM&zJi-'Z-y *~xmcmti?z> 
Hi*aje-r4*is«E) H±©&*s&r'wu^&*i 

5£U VLmax (A^fl^O'JU^VLiWSt 

Cit^-So C(DVHminiVLmax©^Stti 

L, LVTTL, LVCMOSCDft*»WSSTL©*i 

[0013] ±S3S STLCCCMOS >^-*HK% 
tO»il*^fittSSTL©VHmin 
<b V Lm a x©H&C & < t ti^ 6 ^«Cl^ CMO 

l^l^SSTLOVHm i n t V Lm a xft&CiR#) 

£0 iiBLVTTL^LVCMOSCC^tt^iHH 
JO, 8e*©CMOS-/>^-*HB«OCMOSHB 
ffi V D D QjfcV S S ti/c»^^W«i^«S6*sa 
[0 0 14] COHJSWO^-O^-^x-^fflSfA 

pin, n i NtcatuiastcTS-rcfc^ttSWttffsci 

[ 0 0 1 5 ] <fc ot , /jNfgitlif-^- (S^ttVHm i n , 
g/JMBV L m a x ) ^A-at* fcWAfCt* - F P I N 
CDU^l/^n^ u-^;l/tc, y — FN I N£>u^;t/#;W 

K^^otPft>^SMOSFETQ2iNf 



(6) 4$H 2 0 0 0 - 3 0 6 3 8 2 

10 

^>*Jl/SMOSFETQ14*CC*>«!S<bLr, S 

[0 0 16] A*fi^VDDQK:HS3tifcJS 
-/-FPIN. N I N#¥l*ifeVSS«:HJE 
Sft, FN I N(DU^lx^;l/tCcfcON^-r>*iUS 
MOSF ETQ l3W*7«WittorJ»itfflai8®* 

ettft^fi^-r Alifm&v s s oc@^$n/ci # 

fc, h P I NiN I N^VDDQtciSSn, 
io FP I u^l/tciO P^t>*«MOS 

F E T Q 2 7 ttft i ft o r ttttttt«BR®*t «»fP 

[0017] ^^CDA^SJE F7^>M^m 

StD^fc*? A*^^^^r^#<DrB»* 

S>f>^a?iBf4ffll^LVTTL^LVCMOS 
tc»l£UfcA^lHlB©«Ftt<fclRl^"C*S. U±<D&*> 
##£18 A^ 777 ttSB^tliaBSA^IIIB* JB 
20 tno ( CMOS^>^-dfHBOJ:^*A*ia!S<bgl 
«©«Ftt*«iLr*J0, SSTL^LVTTLnV 

[0018] §2iCit CC!>«eBtC«SA*iaB©— ^ 
JfcWOBffiH^Snri^S. URbigfilglBft* y-F 
tcA*«)EV I N<bS»*EVREF^n*n«:«l& 
3ti^:N^ + >*Jl/a©MttMOSF ETQ3 <bQ4CD 

fuw >fflijccmsfe s ^ -Office s ftfc p * >* 

SSMOSFETQ5iQ6^gib> *M{fc<*ftifcV 
30 -XfflijKfrffEN ? * >^;l/^CDX W v ^MO S F ETQ 
1 ^/M/"CN? * > ^ )lM<DW$tMMO S F ETQ7 ^ 
K^SCiCCj:0«fiSSnS. ±fB«8iSBM O S F E T 
Q7<DV-Xtt. HBcDSittmfe V S S ifltth ft, y 
-KcS«EEVBL#e«&3ft5. ^L/t, ±8B»8fc5 
^-^CDP^^>*;l/SJMOS FETQ5 iQ6<D* 
a^fc3n/cV-X<b«iH«flEVDDQi<DHIK:», tulB 
P ^ * >*;b§SCDX -/ 9 ^MO S F E T Q 2 tfiVtlrtbti 

[0 0 19] A**JEh^9*>^a^^T^«E»*. 
40 EISSVTBGtt:, ±ffiA*fs#V I Ftcffil&S 

Qtc^nenw? n/cN ^ t >^mmo s f e t q 

8 iP^t>^MMOS FETQ9 t s ±IBMOSF 
ETQ8<fcQ9<DFU.-f VPatcWJffiKS^i LXftm? 
M?fJ»N?t >*;I/SMOSF ETQ 10iP^ 
t >*JHMO S F E TQ 1 1 ±fBN 
^t>^MMOS F ETQ1 0©^- Ftctt, 

tc«ag«ffivDDQ^ea&sn, p^t>*«Mos 

FETQl F«c«5E»Wtc|3B(DSfl6«fflVS 

50 s^^^nrJSK^iurstifg^^en^o 
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t, N^t>*JHMO SFETQ8<DFIW >^6mf 
8BP* + >*^aEMOSF ETQ2©y- Mtex.<E>ft 
3./-FP I NGVW TXttE#fctl#Sft, N?-*>* 
;USM0SFETQ9CDKU^>^6WrlBN^ + >*;b 
aMOSFETQl©y- F 6 ftS^- FNIN 

£>>^ -f T X^Eft*£H;ft § ft £ a 

[0 0 2 0 ] ±b2A#WE F 5 '^>^U7^IE 
#S£IslBVTBGtt* A*«EV I N*S^SIg«6ffl<D 
N ^ + >*;USSMO S F E TQ8 iP^t >* Jl/gfMO 
SFETQ9i x ^-CD KU^^tCS^^nfciSJSJaft?^ 10 

6 ft £ ^ » < - £ [Hl3§<DlI<&<£:bi± <t USt C <b # t? 
t5. CCD/ttfK N^t>^JHMOSFETQ8i» 

tttt, 0 5fc^Lft:J:5K:A*«EV I N#SN* + >* 
jUMO SFETQ8CDU£ l>ffi»EfiU:K:ft S <b M O 
SFETQ8«>ttli^«3, FU-f>*>&-/- FP 

I NCce^L4ft0fflI«E4 V D D Q*>6SL«CC@B(DSfl6 
SfiV S S ©«t 5 ft d «J K;WC(5T3 1 5. 

[0 02 1] P^^>*;l/SMOSFETQ9iilHSR 
fiflflSB* 6 ft * -f > * [HlSgr-cD Affi^e^^tt 20 
«\ 03 CtTj^Ufccfc MCA^iJiV I NiVDDQi© 
^p^^>^;HMOS FETQ9(DV-X<by- 

hraKEPJmS*!**^ ±fE^«E#P* + >*Jl'S2M 
OSFETQ9<DL*^fi«EKT{CftSiMOSFE 
TQ9#*?tftl<i:ft9. Flx-/>*6> r - FN I NIC 
fiilS»lfflIWE*V D DQ*P60B<D®Jfc«{av S SO 

^ * * > A T XHE^IhISSV T B GCD*©AX 

N CC J* U ±EH 3 <D <fc 5 ft W# h ft & . 30 

[0 0 2 2] WoT t S STLOir^ft/J^iPKDft 

N I NCD^WU^WCj;*);*^ ^MOSFETQ2 <b 

Q l #*>«S8£ft o r , MSSif iB@BttSi$ttfE«* 

srS/a^FflBE«C*tJ£L/fc»S«E (#M1E) VRE 

[0 0 2 3] ^/cA^ff^V I Nt^y)mm (VDDQ 
-VSS)t, mtf VDDQfcB5£3*VCtr>5i» 

y-FPIN, NIN«(CVSSi&5, P^*> 40 
*Jl/SIMOSFETQ2tt*>t*3B0cHS3ti t N^-r 
^JbSMOSFETQ 1 *«*7tfc««:ftSfc^tt» 
«IBBttttf¥*#±T&. C0it, AAft^V I N© 
;W U^jt/tCj: 9 , ±IEN^t>^;l/MMOSFETQ 

i3^*^ttmfts*^oiaiB«a»*e«. mmosf 

ETQ3^t>tt»iftotMOSFETQ5iQ64 
*>t«K6CU*t:t^©"r, ±SBP^*>*^3SMOSF 
E T Q 2 <D*>m&K. £ ^ Ttii^ V O U T \ZmMWEEV 

[0 0 2 4] ±ls^SJrcm^T-iurN^^>^;uM 50 
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MOSFETQ10 iP^t^WSMOSFETQ 1 
l*^JSI*Ofc»&K:B\ MOSFET©L/*lifi« 
EtC<fc4 U^l/!»*^ft< . ^-KPI N^lSlffV 
DDQO<fc5ft'W U*<;HC, 

r£& 0 cftte<fc^ A*«#v I NsftJ^jujRttlM^fiF 

(D<b*CCVDDQX«VS SCCHSSn/ci*^^ 
MO S F ETQ 1X«Q2 4S6II tC^^^JS tC-TSC i 

[0 0 2 5] ±13^- FN I N^P-) U^Jl/tCi 0 N^ 
+ >*j\,M<DX-( ^MOSF ETQ l&*WiMltte 

EF7^> y^^' ^ TXHE^HB V TBGOP^ 
t>^SM0SFETQ9tt7ttiift^/c^ * 

HEBRON -f T*mEffc£leIB^ft&A;ftInIB£ft 
cDtS««»«SiftWtc«^p i ft 
[0 0 2 6] cniWtS ?^SRAMCDJ:5ft¥2£ 

v>F, ^-^«©A*lilB<D«i»^{Sa-cfr4ci* 

WSttftMiVS S{CS£%T^S»^«, i4^> 

^$-cv s s wim^ntu/cy - FN I N 

SF ETQ l*s*>ttS8<tftorB%0CSttif*IIsIB© 
[0 0 2 7] A^ff^V I N^VDDQCCH^ 

Tn^u^i/cc^b-r^i, -ecDu-^^^mEVR 

EFtciiJj*rSJiWc* -/-FN I N^^-f U^l/CCS^ 

±^^rs»iMi[eiB*»fWSBcc-rs©r, A#fi# 

V I N^lf 1EV R E F J: ^ fefSTt ^ i , ^-ftteSt 

IE U r tH^ff-^v o u t#;n ix^ju^ e> a v u ^iitc 

r^«i«iHlsIB*lf«>fm«^6±ia©<fc 5 ftif iPIl&ffi 

[0 0 2 8 ] *^IBHBB S S T L<D£ 5 »/J*dA* 

WDDQ, V S S {cHS3ft^»^CCtt?fi««SS% 0 
tcrS<fc^5CMOSS!A^^7T<0»ttfeWUT*5 

[0 029]H2m MMOSFETQ3, Q4© 
i^CN^t >^;l/MMO S F E T%tt<Dm3m HIsIB 
«rffll^W*?SU/c3^, Pft>^SMOSFETS 
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Sb»**<tt*. *ftcc*tu P?t>*;H!MOSF 

e T»t©llft*iBHi8rj*»/j\tt3&«siiv s s-mx 

[0 0 3 0 ] El 5 CCB\ C(D^HJtC^^A*IoI8S©S&^ 

®-M^^«fI^snn^ B 05 (A) 

A*ft#V I N3WSSTL©<t9tt/h»»«#4 3n* 

m^tt^zti, mb (b) KttA*«#v i Ntfttant 

JEV D D Q i^i&II&V S S<D<£ 5 ft^diBi Sn* L 
VTTL (LVCMOS) flDi|^»3ntl»S. 
[0 0 3 1 ] (A) KfcOT, AAtf^VHm i n <fc 
VLmax(DffiH*CS:-ftrSt»^«:tt. y-FPIN** 

5E£ ftT±IBM OSFETQ2iQl^ >tR«4*t J* 
T£ e ^ttifiHIelBtctt, SISMOSFET 

n Srififa u x mwrnm v d d q t mzommma v s s 

*«ck % ±ea»«««iPiB<DHi*«#vouT«, mm 
miEv d d QWjiiHiFg©sJft«{av s sm^n^nm 

n*cMosj>^-$mffifc^isxmmLxmm<D 

J:V«cCMOSI/^Wc^n^ 
[0 0 3 2 ] (A) fCte^T, A^lft^V I N^VHm 
i niVLmaxfi08irKfkt5i*(cii, a^7^ 

©P^t>*^S©X^7^MOSFETQ2iN?-t 
>^;^C0XY ^MOSFETQl ^6c*>t08«: 

ET-Q7 xnm s ttfcjstawc <t o nftrnmitzn 

5„ Z<Dtc£>, A^fff-^V I N^SrgmEEVRE F £9 
#V I N3&sffiH«EVREF J:0{BC^#CC«a*m^ 

OUT^n^u^i/icT^c 

[0 0 3 3 ] (B) tcfcl^r, AAftfVINtfVDD 
QiVSS©J:5&*fifi(DtSr, «itf A*fi#V I 

3\ s~FP lN&J^Jl'^MC2tixmt>m^VOU 

>*JWSMOSFETQ80*>WBKC<fcD, -/-FP 
ft>*;l/SMOSFETQ2 4*>ttfi(cLrWi» 
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[0 0 34] _blBA^{I-^V I N**/W U^UC^T 
^-YT^«BE«*H!ScOP^+>*;l/SMOSF 
ETQ9^7Wli&ot 4 ^-FN I NjOTKffiia* 
■T-i UTCDMO SFETQIOiQl l£:ilOTP^U 

ft>*;HMOSFETQ1^7«J8«:3n^ — 
io J©SIHJBl±A*«#V I N#/W U^WcSffil/TC»4 
it. ««i*«HB«:*n4ttfgWft**^ FLTffirPj 

fc*5l>Tfc. ±IBP^ + >^;HMOSF ETQ9(D^ 
[0 03 5] ±IBA*fi : ^V I NjWWMBEVD DQ* 
i, P^^>*;bSMOSFETQ9(D^>W9Stci:0 

FN I n^w u^wcsnr, MttWaaffiON 

^t>*;I/SMOSFETQ14*>tf3BW5©-C, 
20 frfrZAJliW^V I N©U^;l/rt*X*g«BEVRE FSrffi 

^.rffiT-T^i, UM^vout^a-/ i/^6n 
IWMBB«:ilUiSttfraift«^ * F iriifl^^ 

fe, ±iBN^ + >*;USMOSFETQ8©*^tW8«: 

[0 03 6] 16iclt A*»Eh7?*>yS;W7 
^«HEM*Htt©ffi©^06W©iaKia36 J S%S*i"CCi 
30 & 0 CCDHSSWHBr^ -/- FP I NiN I NiteiS 
£K:A2;*EE h ^ » +>^S^ 4 T xmH.m&M3&*Wt 
#&Cir, SJa*§gfcT&fc<DT?*&. M 
OSFETQ8iQ9^IESbMOSFETi3n. MO 
SFETQ 1 1 £Q1 O^ffitaS^rMOS FETi$ 

n<£„ ±IBBlffi!n^T-ibT, B2©«fc5tea£5iJS§ftU 
fc^*^- F^ffl^T^m^r^rt^cDr, BSiSSi 

40 [0 0 3 7 ] H7«:tt, A^SEEF^ y*>^V7 

HBiONS-fi'S^:*^ iBSJS^i LX N^* + 
;HM OSFETQ10iPft>* ;HM O S F E T 
Ql 14N?t>*;W0SFETQ8(i:Pft>* 
JUMO SFETQ9^6^SCMOS>f 
CD*{c*l^ii*. M 9 tc^Ti: 5 &Affl*eai«RFtt4JB 

f&o. ^-fpin. NiNz^m^mcm^<i:*>ttc~? 

50 ^^(D^C^^p CODJ^OC- FP I NiN I NW 
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OSFETQl tQ2\t % VfrlCt^Wmt tefc 

[0 0 3 8] H8CCtt, CO«9i«:«R4A*IsIB©flS© 
— **«CDHBH#^3*vCl>4. COSOSW-Ctt, <g 
ffiiBA* tcfflii/cB#cc*$w &A;£Ih]BT<Z>^ •? - ^ 

*iEVDDQcc<t?)ttfPS'a:e>n4. ctucafur, ft 
' § n/crtSBHEE v d d rttft § -a e> n * . 

[0 0 3 9] to J: 5 tertSBiaBtfftES ftfcttftWE 
VDDr«rftStf&ft*«^ A*ISB«\ *fSRA^{f 

OSiM^^ntl^^C ^©A;fr^>t:-# 

>x«ifft/^>6A*@Bcc*ji^r^(&cft^u^i/*ffi 20 
< orrtauHBcce^-s^s^j:^. fc/cu rtScniB 

«JE*-€-<3r>*Sfltt&$tl*A*MOS F E T&Cte^T 
<£> 0 

[0 0 4 0] B*0tttM*3fHaBJ:tK ^'^-^^^ft 

#pwD*ji5flEsn*. A*9-y^>t^pw 

VSSOi^ttSfU^l/iShi. ±13 
^-^■Wf-sf PWD&3\ :&©u^^3ft@BK:<fcD 30 

V D D Q L/cff-^ U^^fcSHft 5 *l S „ ±IB^' ? 

VDD*JMStlfcN^ + >*^S!MOSFETQ 1 2 
©v-xi, y-x«:isIB©®*fi«fil[^#^6nytN^ 
t>*;VSMOSFETQ 1 3 <OV- Kc£y&£ft£ 0 
±IBMO S F E TQ 1 2<LQ1 3 © F U > tWMMS. 
VDDQ^OWKtt* F £ F U-f >£#$£MJg*S3 
h/cPf t>*;HMOSFETQl 4iQ 1 5*s»W 

[0 04 1] ±fBU-<;^^@B«, ±IB<t#PWD&t 40 

*for&^3ft, a>o/w KWVDDQfc^n/c^ 

•7-y>-5WW«#/PWD*»J5RL. OTEiKSK** 
atN^t>^^iMOSFETQl 060^- F 

3 ft*. Sfc. ±fBj^»«W«EVDbQ"C«M^-rS-Y 
>/<-^@B I V 1 ZMLxmiZtiX. HuiSlftffiii* 
fl* & P * + >*MMO S F E T Q 1 1 <z>y- h 

ea&sna. tft^j:^ rtgpoBr^sn/^^- 

ffift@BOffi*«#/PWD3&su«>u^itt»3, ±fB 

t>^SMOSFETQ 1 0 4t7«lWI> o 50 
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Stjftur, -f>^-*HB i v l offl*e#*W»*W 

[0042] cntc^o, ¥*#sm8[5IB«k#^ ? ~ 

^>-=e- F0c§tiSi#. A*iBCCSSTL©i5 
3fc/hStt©A*(t#*sfl9fr 5 hfctt«C*l»T , ±13 

'*jTzmE&&®mM*mmmmtWLfttj: < -ears. 

±fS^ , '7-^>^$lWfi-^/PWD^ P** 
>^;HMOSFETQ19^t>«Lt, ttJ^m 

mfc&'TZ'l £BB I V 3 (DA^ff #**ta« 

««EVDDQccH^rs<or, rtsassKcce^ens 

[0 04 3 ] ±f2CD£ ^ & U^;U^ft@B*iiLTJgJS 

£ ti/cA 7 - #/ p w d &c <fc s rxi 

EE»^Bi±8BU*BB©«ffliIW^«:an*r, Mttif 

OTOMOSF ETQ7©y- F CC« % P**>*;l/3! 
MOSFETQ 1 8tN^t>^^SMOSFETQ 1 
7^6^:^CMOSX^ * ^£iiL<T5EfIJIVB L#<£ 

JHMOSFETQ1 8©^- FGCkfc, ±f3ft£P[H]Br 
M3n^7-^>^PWD30S«it&3n, N^* 
>*;HMOSFETQl 7<Z>y- h{c»*CDJSI5M# 
*JK«Ef 4^>^-t>lElB IV2®Ul^ft^nSC 
<fc*c<fc!K ^'^-^>*- F(Di*«:*7tt!l8«:Sti 
£o ^LT, ±fB^y-#>3M^PWDrt*y~ Fteg* 
^SnfcN^t>^;HMOSFETQl 6frC<fc*K ± 
IBM O S F E T Q 7 ©y- F tc»@B©S*«fi[^A 

[0 044] ±IBOct 5 & A&BB«\ ttfP*- FCC*f 

b r ttft o$ij® %f t ^A^cc-rsct^rsrsrFu 

at^DRAMm ««FA»«#<DtttB«:KtftT4^ 
S^^O^^^^-^i^CKE^t. ±12 

^fif C KE 4*»5A*IB4 Uttt, SWEH2CC 
[0 04 51 B10(Ctt, CO^HJki^^A^lHlBOM 

tt^*-F*©fe(D^wiRsn4A*iaBccjffa"c 

W^tf. ±IB^>>^n^XDRAMcDf r -^A^ 

@B». ^-f f*- Fccsnsistcffittccsn*. u 

@B<b, *CDttl^cj:0ft(lffll3n4^-r v^-MOSFE 
TQ 1 tQ2i*5tB8h5. ^Lr, bJ1BU-c^» 
BB&. BiKMO S F E T Q 7 ©ttft*«ait 4iB 
cc«torA*HB©»ffi*©t>©3&S3&siW!BSn*. CCD 
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ig^©^'?-#0>fl-^PWDW:, MfB^-f h^e-FJK 

* *MO S F ETSr^fBSOT feUSIWtCtt 
[OO461011 Kltt, ±EH 8 te^b/fcA^lsIBS© 

«#v i NKa#j6urfflAfli#vouT*»fltr*4^ 

[0 047] rt^@BK<£9^7-#>^{I^PWD# 

•5 u v cc ^{ b u , tufa© <fc^CAvr^ «EE#fe£@ B 

<Dm^mm^mmm(Dmi^w±i wim # v o 

UT£A*fI-^V I N©^fcCCjgRI»«:»iiaWEVDD 
Q© J: 5 u^;Uc@S-r 6 k©^C£> £ D 
[0 048] ^>^DtXDRAMtCfc^T, 2Uv# 

JzfBfl^C K E fcft/c— S^feiiP "5 L"< 

;WU^;Wcr&o c©<fc5«c^SB«lfflKt#K:J:"3«» 

W3?> FA^6C K E = P ^7 U^Jl/*fl8#OTl> 

IHA*BB«r^RStt{ fc It ft!X«»«{£« 3 <fc 5 &c 
[OO49]012^tt x C©f^c£fc£ A^[h)B©H 

ct— n»j©[is§ii^^nrc^ 0 c©nj6Wctt, 

NMOSA*©^S6^IliISS («T, ^«JT>^i^ 
5) 7>^i PMO S A*©S«iT>^a^Mt 

♦WfcflWiiu ±fB2o©^»T>7m>-r*i&iEti 

[0-0 5 0] ±Si«7>^NMOS - AMPtt, MS) 
»N^t>^SMOSFETi, -£©FW>K: 

Rtt e>n/cm^ ^ ^ -j&m<DP * t>*;HMO sfe 
-^cckw 6nTabf^sssc*^-rsMo sfe tihb 

©»^«ffr*4«iBi«EVDDt©Pa«. P**>* 
;US©y5-MOSFET#Ktt6ft, *©y— FfCtt 
@B©J£lfi«{4*S3ES^c«t&sn4. ±EN^t 
;l>S©^StiMO SFE TOftlV-^ <hffi;#©»fP«EE 
% C*Slg|ffi©aJ8s«fl[i©PJI^« % ^CcfMKSftft^ 

SSTLffl<hLVTTLffl©tt^«SS*}f$J3Et"aM 
O S F E THBsWSW 

[0 0 5 1 ] ±fBSSTLffl<bLVTTLffl©MOSF 
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3i!Rft#BPs LDBiBPs LDr^-n-en^-f » 

W^ni>MOSFETi, ±IEMOSF ETi^tlf 

»fftiS^M*r5MosFET^e>Msn^c ±ia 

aBR«^BPSLDBiBPSLD«, SSTLA^X 
liLVTTLAWc»JSUt!P>f-f Z/#*-flsaZ/K. 

j:9^jasnsffl»©«#r*o, -arawu^ju© 
i^^c^ftfe^P 1 ^ u^Mcsft*. cnicj:D, ss 

10 n^c);^c$n^ 9 

[0 0 5 2 ] ±fBS S TLmfcttfclstcfbftmffiLte. m 

ibh 2 <Dmmm t patcA**BE f ^ * * > -r r 

*mjE#££[p]B V T B GrM^ ftfcfMtSJSEEV G N * 
fflt^fc^^-F^ + ^-FWWfttft^ L VTT LGC>tf 

ft O fcttft*E tt*«:K?H-r £ IHAMKiRtt 6Wc -f > 
A-^iB I NV©fflMfK:J:57 F'** ^fW© 
<Ht 5<fc5Cc3ft£. ±EA*«BEh^^*>yS[^-f 
7*«EEIfe£lslKVTBGtt, ETEIftlBOfccfcSK^tt 

t > ^©«iftjSK«6^*tf 5 fe.©r* £©-e. ^ 

20 B#»8KB»fIsilSi^Cifcr#S. £TF, *ff©ffl» 
£5g s *c -T £ tc #> Jbf a VTBG*7 ;HgflIB#®& SBrS] 

B£t>5«, 

[0 0 5 3 ] ±fES»T>^PMOS-AMP«. ^Sfc 
El©P^f>*;I/SMOSFETi, *©FU-/>CC 
RW 6*i7fc«8S 5 ^ -JfJSS©N ^ t>^;HMO SFE 
T3{p6**©SfiaiSi. ±fBMKlMO S F E T©£3IV 
-xtcRtt 6tiTttf¥«*Sr^T*MO SFE THIS 

^eatassns. c©n«wcra\ ±iaft?§fiassiffe* 
©»f^ffiT*siaB©eift«fl[<i:©ra», n**>* 

30 9 - ^ ? ?MO SFE *©$* 

IB^S6T>^NMOS -AMP©^^-MOSF ET 
±IB^*9-^^>MOSFET^:^CEL/cfe©r4> 

©""C&&0 

[0 05 4] ±IBSB6T>^PMOS-AMP{CK^6 
n^SSTLffliLVTTLfflOMOSFETiiSfe, 

JRM#B PSLDBiBPS LDtf tif >T ^ ^$IJ 
40 iSI^n^MOSFETch, ±IBMOS FETi^n^h 

ia^jjK^sswsnry- FccBf3t«BE3WHiJ»snrtt 

{W^Mt^MOSFET^6M$n^ D ±IBS 

mrnrnv t b G^BmztitcmwmKVGPzm^tcy 

^-F7*"7-FWSP*tfC\ LVTTLtC*ffEL//ctt 

*«#cc Jt S 7 -# - ?r »«W«fT 5 <fc 5 3 
[0 0 5 5 ] _hlB2 "0©^ibT>^NMO S-AMPi 
PMOS-AMPB. A^ff-^V I NOC^fbriEtatfcl^ 

so €rB^-r€>fe©t?*o, ^©m^si^-^jfcjiccsttsn 
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^OUTBMMJn^c CCDfcH^Jff^OUTB^, ± 
EL V T T L AjJteftl&lstcy h - F^ » *«ffll©ft:S> 
CC, NMOS-AMPfflUr»illRfi#BPSLDtCcfcO 
x>/ ^SW^n^MOS FETiiUUCcSttStiftiM 
OSFETOy- h&CjISSStl, PMOS -AMPfflijT 
teiMIRff #B P S L D BiCctD * v ^SBtBStlSMO 
SFETi S^JtcSJtt 5 n/cM OSFET<7)y-hM 

ii^n^o io 

[0 0 5 6] C<D35*WC«, ^9-y*?>*-F©i 
B G<DftfP««*a»fri P * + >*MMOS F E T 

U-c;UC@^T^>N^^>^;L/§yMO S F E T^Rtfe 
ft&o cn6C0MOSFET<D^-htC«, 
>I#PWDSLW^3ti5. ilB^-^Xi^l 
PWDSL^^l/^^^tl^^W-^^^- FT? 

±iaN^ + >*Jl/SMOSFET*5*>3KJ8tC, P 
^t>^JHMOSFETW7«$nt, 7;H§ 20 

*I«F»SSifiBrIslBV T B G©S6ft«i5fe^ffi»r Stii <*: i 
fete, *C[)i#©ffl^^VGN<S:VGP^I5IffiCDSlft 

[0 0 5 7 ] ^»T>^flJCC*jCiTfe, PMOS-AM 
PCDilfiN^t>^;H<OA-7-W>MOSFET(D 

2 o<D^8&T > ^CDtH^ffi^-i SiBWEEV DDi ©Hie 

±E^?-#9>«#PWDDBCCj:?>*-f 
SJ^n^P^t >^>;H(D7*;l/T ? 7'MO S F E T#t£ 
ttfcft*. cn^ctD. ±IBA9-^^>{i#PWDD 30 

7>7'PMOS -AMP©ttf^«iJS^iS»r3*i5<fci<> 
CC, Iii7>^NMOS-AMPiPMOS-AMP 
Offl^ttlHEV D DJC^Jl/T 7'$n^o CCD 

ic<feot, ±BB-f>'*-*l!i» I NV©HJ*i^»n»5 

ff-5ftC<fc9. itt7>7 , NMOS~AMPm ^a&M 
O S F E TO^jlV-XtcRtt eti/cttfPSSS^^T 
&MO S F E T**7ttlR«:S nrttfWttoailBWfT 40 

[0 0 5 8] ±BB©«fc5K:NMOSA*©^ttr>^N 
MOS-AMPiPMOSA*Oi»7>^PMOS- 
AMP^a^MtfBIWtU, 2»7>^NM 

os - AMPi pmos-am Ptt^-rnfejEtaa^tt 

fPiltttl^Iftl, SSTLiLVTTL t<DA 

/ciMMf # BPSLDiBPSLDB >TMSjT > 
:/©«iftffiK:£ffi*WJft*.S. S S T L A*B^U£_bfB 
7;l/Sfi«*«aiS»HslBV T B GttJ: 3««3ft7dN« 50 
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f^VGNiVGPSffl^ ^ - F?* "7- FfWW* 
#l]ggl NV©BAffOUTB4^fc7 F^*? 
[0 05 9] ±SB©<t ^&A*@SSOCteli-CB. ttttJCC 

#<D-te? • FH#Pfl#'M<-C#U LV 

T T L r©^F«*8E#'hS < "t? # S o 

[0 06 0] A^ff^-V I N^Wu^n/rfea^u^ 

;l/T**>. ffi»«BEX«#M«EVREF3WA*SnfcM 
OS FET5:g4UtlSA^«S^n^/c^, ffl* 
«T{i7D-f-f>?iS:6«i:^ LVTTLAMtC 
tt, 7-f-FA^^*|fllK:J:0NMOSA*©«*T> 
7'NMO S - AMP <t PMOSAA<DHfl7>^PMO 
S-AMP^2«t^o BtStWtttt. CMOS-f 

[0 06 1 ] S S T L A^B#CCti. /h«JIA#©& * N 
MOSAMii7>7'NMO S -AMPiPMOSA 
*©g|«lT>^PMOS-AMP3&sjtt{^rS. x^m^r 

v i n ©ptas^&cat Lv n m o s \t}<Dm.mr >y'N 

MOS-AMPiPMOSAAOl»7^PMOS- 
AMPftS£l>tcttl>* ^H-<D«SK<0^fca»/J>S < . il 
gB#Ptf<DSffc#'h3t>. C0SSTLAAB$m^7 

;^igcDA*ff^v i N^A^sn^i, «na^^fs*i 

B$*iJB8»fEIIBVT B Gtc<£ 9 Jg0S3 hfc*H»«#V G 
N i V B P *IC^7 ^ F 7 * 7 - K WK: <fc 0 , W 

[0 0 6 2] ±IBSSTL-f>*-:7 W*<fcLVTT 

3&s, ^>7 r ^>^^> 3 >teJ:^aliR<l-^BPSLD 
R^CDgltoll^BPSLDBtCcfcO, 2o<DMS&T> 
^NMOS-AMPiPMOS-AMPO^IV-^tc 
RW 6tx/cMO S F E T®B4»tJffll-r 6 C <b CC <fc 0 tfto 

ifPWDDBit ^v-¥^y%\\mm<om^~c 

7x>fXB$WW-^>WLVTTL^>^- 
7 * >f ^BJ-Cttjl^fr^W u^Kcsns. 
[0 06 3]H13ICIt C©»Ktc^SA*SB<DS 

l^^ntfcO, 013 (A) tcte, ±8B7;l/jg*I«F 

HaaKHBVTBG-c^stifcftijiaifa-^vGN. v 

GPtA^ttEV I NiOHft^Jti, 013 (B) 
MaftT>^comzffi<bA*mBEV I Ni©H«** 
Stiri^S. ±iBSSTL-f>*-:7*>(*B$rW:, ft 



E3 



BPSLD*J' 
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m # B P S L D B#jgift»EEV S S 5 ft n 0 
<hft*9, 7Jl««WtaBiKia»VTBG«:J:iJJKttS 
tlttWKS^V GN«f:VGP«:J;9 2 ocDMSbT >^*N 
MOS-AMPSOTMOS- AMP©ttf¥W**W» 

[0 0 6 4 ] 0 1 3 (A) ^TiMc, Xtjm-^rV I 
N^VS'SiSSttt, »ff^VGN, VGPifell 
lEVDDi^l PMOSA*©lSl7>7 , PMOS 
-AMPO*iV-^SK)P?t>*;l/aMOSFET 
^7fja8i&0, PMOSA*©8*l7>^PMOS 10 
-AMP©»f£Wft#«KS*lS. C©<h€N NMOS 
A^Oi»7>^NMOS-AMP», A^ff-^V I N 
3&5y- hCCjg3Bt3n^N^ + >*^S(D3HflMOSF E 

>h 5^-HB«:K:i«ti*«j*36«»ittO, NMOS A 

^ttT>^NMOS-AMPCD«lf^«8S*>«i&4. 

A^ff^V I N#««WIEVDDffiflrctt, Ufll 
ff-^VGN, VGPife[iISS©Sit6Sfi[VS Si&o 

NMOSA^JOMttT^^O^SEA^ifiSTSti, A£> 
M-SfV I N^y- h^cS^^n/cP^^>^ol/M©MSt) 20 
MOSFET#:*:7tK8S£&4C£K:<fc'K PMOSA 
JjCO^M 7 > ^<D«iJfci*?f £ ft & o 
[0 0 6 5] -J^ A^m-^V I N^tlfEVRE F 
ie«©a«*fP«W^tt. W9«#VGN#«ffi*BEV 
D D OC, $JMf # V G P^HSSOSfl&S&V S S t ft 
0, NMOS0AAilll7>7*NMOS-AMP<!:PM 
O S A^ <E>M» 7>7*PMOS-AMP <D W^rSttf b 

$n^ D iai3 (B) ccsvrj:^ a*§^v i n*j 

±iE#RS»IIV R E F <fc 0 SK fc 4 £ . NMOSA*© 
g»7>^NMOS - AMP^Sn^liS^t < ft 4 30 
(DtCfctU PMOSAA©Stt7>^PMOS-AMP 

[0 06 6] M^A^7fi^V I N^±fa#«a«ffiVRE 
F<£9ffi<ft££. NMOSA*©i»7>^NMOS 
-AMP4i*ftS«ife#>h3< ft£(DK:*tU PMOS 
A^cOM»T>^PMOS-AMP«:SSnS«SS^fr 
<ft-So ^CD/c^ 2^(D^Stir>^*NMOS-AMP 
£PMOS-AMP*8StiS«ift©^W«, A^ff^tV 

A*ff#V I N i#MlEV RE F©Hffij£##^ 40 
{bUTfe. Sft^aISO^k(*/h3<ftO, P**y*)\s 
1MO SFETtNf t>^;HMO S F E TCD^tttfc 

*%C{bu-c«>«5»*^s< ft 4c 

[0 0 6 7 ] @ 1 4{C«, C<D»Bteffi4A#0if8©L 

ttEI^TRSnrfc^, 1314 (A) CCK, ±IBa^ff-^ 
O U T B i AA«EV I N iOHffi^S tl, 114 
(B) Witt, M»T>^©aS6£A*«IEV IN(b©i 

Ti*. BKfi^ B P S L D *SHI»©«fl6«fl[V SS, I 50 
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tRm-^BPSLDB3&s«a5«BEVDD<5:ft9, 

* EJUS I NV©ffl*ffi#OUTBOC<fcOKSfc^S»IiSIISti 

[0 06 8] A^ff -^V I N##M«EV R E F <fc 9 {£ 
CM*, m^ft^OUTB«*jffi«EEVDDtDcfc5 3Q:^-< 
U-<;l/£ft9, PMO SA*©i*7>7'PMO S - A 

MPCMtaiWMffSh*. a*\ A*m^viN^#Bs 

Jft«&VSS©<fc3ftn*U^l'<hft*) % NMOSA^ 
©M7>7'NMOS-AMP©^S*f?n^ B * 

cdsS*. ^©SSHteiot, P^t>^;HMOS 

F E TR[>' N 9- + >*Jl/§LMO S F E T(D L #l^ffl*EE 

*s/h3 t> £ *r fe^««**+5Hc/M < T £ c tan? 

[0 0 6 9] A^ff^V I N^a^ L"< 

;i/K^b& <t # mt>m-^o u T B#u ^ u^mc 

ft££-CNMO SA*©S»7>^NMO S-AMP^ 
rStt^tsns. JifBA^If-^V I N*W I/^^6P 
^l/^Hc^b^i#{c», ffi#(i-siOUTBJ&*;WU 
^;l/tCttS *-CPMO SA^CD^ttT >7*PMO S - A 
MP#r£1£fb3ft4. Gfc#oT. ±IBA*M-^V I N 

cd^{ k emfefttffli e> ft , * ft tc*t j£ u r 

ffi*M-^OUTB4l8?a«C^tS^:Sfe©<fcftSo 
[0 07 0]il5^C^ C<D»9JK^£ AsfrHBOiS 

W\ ^y-^^-rcDffl^^mfBBH 1 2 <tteiMCt2ftfc 
A^HSS^Sn-CC^o i§PWDDlt 

$n^)o lfPWDSLB« 4 d<>f -/>^t^>3> 
i^r7^^^>$lja<hcDiia^£^/cft-^r\ SSTL 

^ > £ - v x ^ ^B$«i^ft(c a ^ u-<;wt 3 ft & 0 

[0 0 7 1 ] COjIJfcflfllilKtt, buIBHI 2<DHSg£« 
JfiJC^JHRWieWKilKiaiSVTBGtt, SBcDSitMi 

S F E T#±iEM#P WD S L D B<DUO U^teJ: 9 
*7tfc«CC3n&££«>tC, ^CDitCD^Jtaifs-^VGN 
iVGP^, t>»c$nSP^t>^JHMOSF 

e tkj: o mmn&v d d tc^;vr ^ y*ztiz> 0 

[0 07 2 ] MttT>^ffJtCteC>r« % NMOS -AM 
P<DbuIBP ^ * >*;l/§2£>^'7- ^»?>MO S F E T<D 

biaz, /^-^^pwDD^Sh, 2 

SICC«, ifB/^-^^Xl-^PWDDCC^^X-Y 
$IJiai3ti4N^^>*;UMcD^;l/^>MOSF ET# 
SW6*l*. cn^C^O, ±IB^»7-^>ft-^PWD 

T>^'NMOS -AMP©tt^K8fc3&SjSKStl4££ t> 
CC, BM7>7'NMOS-AMPiPMOS-AMP 
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[0 0 7 3 ] C<DmbT>zf<DBijj$m :: P<Dy'Jl#V>lC 
i^n^KiUCcfcot, ±IB^>^*-^Ie18SI NV<D 

K^fi-st^W u^;uccIIS3ft'&o ccd^>^-£EI 

BI NV<DtH*ff^CcfcD, itt7>7'PMOS - AM 

<fnw.*fci&? ^mosfetj!i^7 vtmtc 3 ft T Mft 
mm<omwi&ft-htiz> 0 cots tax, msst>^pm 
os-amp<d#u> bZ7-nmm%£M$&<Dmmn 

i o T5£?ftiftGc * >^Jk: $ ft £ e 

[0 0 741 116W ff-^*ln]B<D— *Ji#JCDH 

B0#*3ftTU£ o c<D{f-5t#££[nIB«, iutBHi2 
iC7^u/cA^ias§^f^^6ftri^ 0 ogo. 

ffl<Df!-s§-§*£@B«:, Mf2m 2(DA;ft[§]BKf£tteft 
Jl>Jg*IB$«S^K@g8 V T B GCC«I&3 ft*>*"7 - 
^><t-^PWDSL^, M7>7*NMOS-AM 
P, PMOS-AMPCC«^$ft-5^-«7-^^>M-^P 
WDDB^ilMf-^BPSLD, BPSLDB^M 20 

[0 0 7 5 ] #tc$iJK3ft&l>#\ ;W-^>fi^P 
WD i^lMt-^BP S Li«, rtMSBT^/a;3ftft:{g 
8i«fsM#i$ft^o ftSBIilBte, ^^^6gy&3ft 
^m^miEVD D^I^JEUr^^ft/crtSP^EEVC L 
KJ:9lW^3i±e>ft£o #J;itf, IiiiaVDD^3. 
3V^2. 5V(Di#, ft^EE^IEVC L C*2 . 0 V 
Xttl. 8 V<£>J:9£ffiWE<fc3ft<&. 

[0 0 7 6 ] U^;l^»HBLVCl <hLVC2«, ± 

fl-^-PWDi iURS-Sf B P S L £ iilEV D D *C*t j£ 

S LDB±EI/^SfflfiRL V C 2 <fc 0 JBSSSftfc 
hB^ft-^-C^-So StRff-^B P SLDBtt, ifBSIRfi 
^BPSL D#CMO S >f >^'~ £@BCC<£ 0SI*3 ft 

[0 07 7 ] ^*'7-^^>fs#PWD^U^;^f^tHlSS 
LVCl-Clx^l48QftStl*:{l#«, CMOS>f>^ 
^0Wcj:f35}^ntA9-^^><i^PWDDB(!: 
LtM7>^7-X ^ ? ^MO S F E TJStZfiy'Jl 40 
7 7 7*M0SFETWS^§n^ o _hfBM-^PWDDB 
<h±IBiSiRfI#BPSLD£ki:. ^> F**- MelBNA 

g i cc«*&sn, yMmmw.mimmzv tb gcc« 

tS$n^^'9-W>i^PWD SL#0f&3ft£ o c 

fttcjco, ft#pwDSL«, mnznwLtc£5tcs s 

TL-f>$-7x^BT tt^fftc ; W U -<;Uc 3 ft 
S. 

[0 0 7 8 ] il7tClt «-stffe£EIB<Dfl&<D— ^JS#'J 
<D[lBH#^3ftTt,>& 0 C<D{f-^£II!B«:, BlJfB^ 50 



#13 2000-306382 
24 

i 5tc^u/cA^j@ss^fpj^e>ftrc^o o^o, ccd 
mMrnvm^gmmzs msai 5 ©a^ehsccrw 

^ft 5 7 Jl/iStlBSKSESBrlHlK V T B G ft 4^* 

7-^0>ft-^-PWDSLB^, iftr>7'NMOS- 
AMP, PM0S-AMPW^^n^'7-^>f 
§PWDDMSiRf^BPSLD, BPSLDB^ 

[0 0 7 9 ] U^Jl/^ftlsllSLVC 1 iLVC2«. lu 
EHaKcrtSIWff «E V C L fc*ti£ 0 fcffijg "7 - 

#y ym^pv/D tmtKm^B psl srsassBEv d d 

•^BPSLD tt±iB U ^l^feHB L V C 2 J: 0 Bf& 
3ft/ctfJ^fi^rr$>& 0 jliWf^BPSLDBte:, ±fB 
SIR ft # B P S L D Hfi C M O S A > - £ HI BIC <fc 0 S 

K^ftr^jSSftSo 

[0 08 0] ^y-^>m^PWD#U^;l^»@B 

lvc l r u^;u^}&3ft/df-^-te, ^y-d^>fi-5f 

PWDD <h l>Tm.W)T^7'<D^y-ZJ v ^MO S F E 
TM7>7 7*MO S F E T tcftfeStl-So ±IBff^ 
PWDDiJtfBiitRfl^BPSLDifcJ:, ^T^-Ml 
KNOGHcft^n, 7;l/SBB$*SSSBflsIBSVTB 
GCc«*& 3 ft S ? - 2^ PWDSLB #J£!£3 
ft£ 0 cftCCfcO, jf^PWDSLte, HJiESil&l/fcJ: 

;M£3ft£o 

[0 0 8 1 ] A*iKW:*j^r, ^7-^>*6a» 

II 2tm 1 SCDA^lHlBiffil^WiCiCcit), _h 
IBl>rft©»£CC L**>a»tt{^©«Ftt 

[0082JH-18CC, C(D#6i»teffi*A*[sIB©MK: 
— *^0«<D@B0#^3ftTC>£. c<D^ife09«:> MIB 

Hi 2<ojt»«iaB©a»wr*o, fflM^OUTB 

jW»S3ft4MOS F ETiMMOSF ETO^IV 
-*<fc<Dnfl(D, ^>fw>^*^3>KJ:97f2j£3ft 
/dMJWI^BP SLD, BPSLDBWOX^-^M 
OS FETj&*£B&3ftTtr>£. 

[0 0 8 3 ] ±g2©J:56aJR^'/?^MOSFET% 
*BT*C<!: ±IBS8bMOSFETCD^jlV- 
**Ctt, tB^j{i#OUTB*^(§SSftSMOSFETO 

mm&$ sTL-r>^-7*>f xBf{c*>stftsj:5cc3 

ft& 0 ty^r, ssTL-{>^-7x>fx^ tti 

MfOUTBJ^^^fflfiKi 0 »3ft-5MO S F E 

t rjf^ 3 ft ^«at3^^»r > ^oBfcfffcjnto ^ /c«> 

3fe«& % HI 2©*»«l©A*EIISK:Jt^. HHM>1BHMfc 
iHJil^seft^o 
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[ 0 0 8 4 ] m 1 9 Kit*, C<DmJttZ%2> A^BggCDH 
IB? ;HgiHB$SSSMBff0SSV T B GZMK) m^fcAJlM 

• *±, ^;MIWB»«8IBMfflaBVTBG©A*S*© 

[0 0 8 5 ] C<DHSfiWOA*lslB«, fufacDJ: ^CC S 10 
STLiLVTTL(DfflA*^>^-7x^X^U 
/cA^SSSiLrffll^fecDffe, LVTTL^>^-7 

LVTTL^>^-^x^X^CDA^lH|g§^:CMO 

E« P * + >^;HMOS FETiNf t >*;bSMO 

oT v ^CMOS ^>^-^@SS*A^iaS8<tLr 

[0 0 8 6 ] ii?iS05 (B) (DSSJgH^i, LVTTL 
©n^U-^;l/^[iISgcr>igJfi^{£VSS<*:L', A^u^b 
«r«aB«EEVDDQ<D«fc^tC^Lyt^ liuiB0 5 (A) 
CDS STLO^H<t[5ia^, 1 LVTTLOn^l/^ 
JMCtef^^AffiV L max ^ ^ U^;1/0U£SpS*/Jn 
ttVHm-tn »6ntfc0, ffl*«SS*EEVDDQ 
#3. 3 V<fc#OCVLmax =0. 4V, VHmin =2. 

4V<D<£5K:$ftTi>£ 0 

[0 08 7] l^afflh^ j: 0 MO S F E T© U^C^ 30 

mmmz. mo. 4V8K«c^s<3h4. co<t5& 

fiL« ^fflHEOMO S F E T(C J: 0 CMO S 
£[§IB£1if&LT, ±IBLVTTLcDA^08SiUrffl 
AAif V I N * a ■) U^^Jc 1 1 1> N ^ t 
> ^ MM O S F E T 1 7 KfiC $ if ^ C i ^ 

r^f, Pft>^MMOSFETtNf t>^H 
MOSFET*fflOT«a^*8KLTL*5. A^ff 

«i*O^S:B5±-r*A:*tC», Pft>^JHMOS 

FET«:*5(r*r»L*OffiaUES: (2. 4-3. 3)- 40 

0. 9V£l±«C*#<»Ji6Ltttfti«tt6l^ ^1>T, 

MiUl^fllE** 1 . 4 va*«CH3E-r 

tt, IfBP^t^^SMOSFET^jSLtN^t 

>*Jl/SMOSFETOL^ffl«ffifc^*<^U3teW 

[0088] i/c^ot, asfflftsnyta^iffii^c* 

t>T±IE© <fc 5 U #l^fiSBE*^oMO S F E 

U * l <t 2 mm<DM O S F E T * JgflW 6 50 
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c £ o r sais^'n -fe * *i» ins -e c <t hud* 

a^ ft ^ (Dm^&mmm. fcii<ttoo*5«>®-c*a. 

[0 0 8 9] HI 9CC7FOfc<fc5&@K£LVTTL-Y 
>^-7x^^(DA*[HlS§<!:Urfl3l^ciS^, -e<DHSl 
L/tlHBWEtt, #MW3EVREFCCj:?)*a>6n4^ 

e^cDtf e>o*(D^w*sw s c <t & < w^ffigres 

it(C«fc-5fiO*l^ffi«ECDMO S F E T*ffll»tA*i 
K*«JiRLfc»^Ct> % ffl*«#0UTB4»as-tt4- 
Ci^Cj;^ «*.«A*ft#V I N#0. 4V?Ig©n 

^WCiO^t &S8££S£*rM8&7 >7*PMOS-AM 

p ©awEWft* Hi^ff-^ o u t b ©» ace ct o s 

SCi3&5r#4. C<JD<t* % ^SbT>^NMOS-AM 

<k -d x^mMo s f e t ccsfcn & «ss^/j> s < & o r c > 

[0 09 0 ]i20tc«, C©a?B(c^5A*leIB©!l 
Mim 1 2 ©^J60IHB^ *3 ffl^ft#0 U T B £J§S 3 

A^BBi Itffl^m, -eoA^HEEV I N#;W 
I/"* ta ^ u-^;uc 3 ftfc <fc # (c v JvmW$9ffiM 
t&rEIBV T B GK: <fc 3 J£i&£ftfc*iJSP{f #V GNiVG 
PtcJ: D ^Sfjr > rfTl ©JBJHtt *fi* 3 ■» 5 C £ **T 

[ 0 0 9 1 ] 02 1 Cc«, C<D3%K«:^A*l3lK<DM 

jc—iaswoiHiBia^snrciS. c©nfflswc», 

020 ©sess^Eigs^ 6 ^ AmwsmstMwmtt v t b 

J#/c*^A*HBiSn4. ^■^^^W^tS^omSS 
<S»«tB*=&BS It . milB^B^ Lfc <t 5 CC S S T L A 

L^>^-^^-T^(DA^lHlS§i 

^r^4 e ccotcib, BJfB©SgS6.W©A*@!S«:l:t^ 

[0 09 2]H22«c» 1 CO«I8«:«*A*HI8C01I 
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>f^MSl-MS13»xe.n, tiSlEVDD^ 
3. 3Vffi£2. BVIit^i^Ct^J:^ -^ft 

?MS2-MS13it 2. 5 VJK&C#j£3ftTO£ 0 
[0 09 3 ] ±123. 3VJST*&£<h#te:MOS FET 
CD* ? h + U T *f »©/c*tC , A# &ft#J8*I i 3 ft 
£lsIB^- KCCN^ + >*Jl^BM0SFET**PA'*"4 

fetch. ^-f^MSl t*. ±ISOJ: a*aR«EV D 
D<D^9&>LT'k^cC< , HI 9&C^Lft:J:3&LVTT 

cfcO. >^t^>3>?:ffl^r S STLfflW 

^4»»5C i^Ccfc 0 7^HB*INf«8KiiBr|plBS«:A*V 
I N*6»«lt, A;ftV I NOfin«K«ttKUriE 

[0 09 4] mt. LVTTLJBCtW9»*£>#a#fr 20 

<aossTL*ffl«borKjg-r-sJi^cctt, x>f^ 

MS 5, MS6*M*<bfcSSS*EEVSSfflU«:, ^-f? 
?MS7, MS 8*H*<bfc*aR«3EVDDK:r-5C<b 
CCJ:0. H2 0K^UU:5ttSSTL#JBA*!aB& 

CCDcfc^CCX-Y ^^*fflC*4Ci«Cj:r>, iii^OUTB 
*&<0«H»iK*l»*U lililOUTBOfi^l^S 

KlilBOWJEftMOS FETO, M^MOSFET© 
S9J1£MCCj:9JI^3ftT:fe*K j^<Dftl>WT^F 30 

[0 0 9 5 ] H2 3CC« % Z<DmA&m$Ztlh#<<T 
* -^SRAMO- Sl^cDSEBW T£ HUrt^Sft 

B4>SB£KSSfc:<fcoT, »IS»^y3>©J:5Sclffl<D 
*3»(«ISJbK:*jiirjgj«3ti*. EJEKDSIslBtt, ± 

T4«cW^tit, y^y>^># (Bank) 0-3 
**SW4J:5{cS*i4. 40 

[009 e ] ±iB^*y;*>*o-3tt. mmfaf-vy 
sftft^^yrwocftjKSfti. ±se* * :/<Dfi^# 

As> F#3fcA/clEB3ftS. 

[0 0 9 7] ±ffiB^l,&l>#jgffl@B<D09<fc btli, 50 
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»EE^»*lll8i*©»ff*»Wr4*lltBllIB5, 
m®miEVDDQ£ 1/2&C#EUT. ^ttBBrfllJS 

3ftft^;fc@B<0#ra«E*^^*#EleIB* AW* 
-TSFSEIbIB. VPP«E3&*Bffil©«BE , r*4*5*4 

tta-ravpp-fe^if, ±sb» eiev p e r i ££/e 

ft^ 456^138*, XT FU^7 ^^HISS, Y9tiv9 
@B, Ff 3 - y/i' B y > A 9 7 r i 37> FB 

b. Y^>^^i^cD$ij®)iiiK, y^uvt/awanaia 

AfcUBHre****. 

[0 09 8] ±a><D<£ ^ ic^NM*?- * ^©fi**ifil«:?& 

ofc±TCC2ffli, £*Cc2fflroCC»W6tir^«-4 
fifrfc&i&^-ty 7M»^ S^icSLt 
aES^IflJCDcfjpjSBtCX^^ y - MROWPD C 
Rtf*^HBROWRED, Y»^'Jf3-?I(gCO 
L P D CSC/«kSF@BC O L R E D#»M>TiBBSft 

ilBX^y^^-^HBROWPDCR^Sria 
BROWRED, Y^^y-rn-^HBCOLPDCS 
CX«kaf@BCOLRE D*s±iB5E*2ffl-roKt-t6nft: 

[0099] iiB^* y r u-ro±iB*Hg|5^cc?B-or 

WiBEMSK: ^^>9-FF7-/ ^««MW D ft 

^ft^ftcD^^y rwcc»j£urT\ ±*«ici 

fi-r-5<fc9CcSW6ft^ ^>9- K«**ft-eft#IB 
<J:5tey^>?-F8WSfi3ftS. ^KftJIBSfttt^ 

a*. ±ia^^ey ru-f^t, ±ib* 

«js*miijo ? v -fmmmtc y n - # y d c *m» 6 ft 

-60 ^£9, ±E4»*WKciB»3ft^:^^>r>^ r MA 
<fc jai2ffi!lK:fBB 3 ft ft: Y 7 s n - # Y D C £ CC <t 0 ±IB 4 

5*ciBBSft<Sfc©*C*£. C©»^CU*. ^y^** 
SB«: W , tSE^^J £ ffiJjft K 3 ft 5 IB® * + > * ^ 

o3c^ tss^aa: s » % ft £ . 

[0100] ccDHSfiWccfcc^rtt, ±iB4»*BiJtcsa 

3 titcJ A >T >^*M A iHiSffliJtCffiBS ft ft: Y - 
^YDCitc<fcO±E4^SI3ftr<cSS^' : fcy TU-Y 

3&5»3*fts<fc5ccffi«3ft4. ±iB^*yru^«, 

^cr>lo^J£A0T^3ftr^>5J:^^, ffiifcDIf^T 
U>f 1 SiC^iiJ^ft-So M^t^TU^f 1 5», ^ft 
itttfcfc^CCEjBSftftHz^XT^^Jai 6 V If ^7 
-FK7-f^««l 7«:ffl*ftr^3ft€>. ±fB-fe> 
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m 1 7 <D$ZM$NZ&£ffi& 18i^§ 0 ±EHz T 
6tCRttkft£^>*T>:7*ki:, 5>*T-F 

[0 10 1] lotD-y^TU-Y 1 HS*Uftl>*«W 

x.«2 5 6*(3D^7-F*a<5:. -tftifiSrr* 2 5 6 

-ficteOT, ±Ba*^TU-f*S9-FI«©lB?!ttrfll«: 1 
61It&#6ft&^6, ±ftiUtO±Et^7 - FttB 
»4K»R»6h l fcf? F*©K5IJ#GJK: 1 BfflRWfc 

& 0 c<D<fc5&^*yrw#:£<rc4fflRW&ftSfr 

6, ^*WX4KX4K= 6 4Mt? y F<D<fc5&E 

testis, cmao, taffit^HS 20 

*<DgS# % ±iBl 6 ffi<01f:/TW tcStlE 
6©S3tc^WSn*o If^-FIRB, ±131 61!© 
i^TU4*c*tJ£UT 1/1 6(DS£tc^§S£ft£ 0 

[0102] isBiocD^^&y ru-rcD^fosnfc-y-^ 

HISS) l 7#Rtt6ft3. ^y-FF^-f^n^ 
±EooJ:5{c^-<>9-F»^*fori/i 6 0fi£fc: 

ffl^jaa-r*. wet*, fsi©» 

^i^t/c^c, SC>SWL>Stt6tf* ^^>"7-F«© 30 
fc" * 5 1 f & /cab CC , 4$ tcffHJFS 3 ft ft l> 

y F**fil«ctt 8*CC»fJ3 ft. StftBtfifcT? 

hS^^ur4*To^fijD^r6n/c-y-^7- f 

— F F^'WWD«cttH^Uttt*t^?-- FaiR 
F^-f>*#HKi5tiS. C©*^«7-KatRF^-f^ 
JJB*^«7- F K9^©EW#flfcfi«3ti5 4 

[0 103] i23®J:5&U^T') h*S8J E BOft:*|-& 
yADDBUPSrjll, T±IB^ *'J7U -Y ©ipRBSIWeR 

ffiijtcieg^n/tYf'^-^YDctce^^n, eery 
ru^©ffl*s^^ -en<hjg*tffljc7)^ 
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[0104] c<ommt* —m-r&tmmfif-yfzsi 
^0 $ nxm^m om^mt) § ft & s r ©bsh^s < 

ttiiSteflKSti*. Urf»U ftfflFliBfctt* TFU 

«teesns. ogo. ^y^a-ytftsiaisi^iitn 

[0105] C <D£M9tV\X> j**cVT\s4 l&SkATQ* 
4 >T > 7'MA iYf^-^YD C#W«JfclBB3 tl & 

&m»t* atRstift**** nd*6AW*»*a 
ra\ ^rtKDflmtfv h^stRL/cfc^ife^^yru 

-Y *« ©T^r £ ft: W(CMi-^<E»IIgS t & o TilBO J; 5 tc 
iaa^4fc<D<D^«:®fi|'C*Sfc©r**o ctuc 
£9, ^^yT^^xoafiS^piSBJcttifeo-r* 

[0 1 0 6 ] M2 4*CW\ C(Z>ffc9JK:^*#>f:^5 * d7 

TSSftn^. PHicfcc^rtt, 2ocD-y-^r u-Y i 5 

CC±T^e»»*ft*J:^«:3ft/c-fe>^T>^l 6 
Si'J7 1 8tc^6ft^[pl^ 5 M^^C^$ft, flfe« 

[0 10 7] ^^^^ ^^ffl^^y-feiW*. ±IBlO(D 
V77U«{ 1 5CcSW6ft/df^«7- FKSWLi, ffl 

(DHtcS^6ft/c 1 o^ftli OXfflTrMiCnkZtiXii* 
2> 0 ^t^^^^'JWt TFUXillRMOS 
FETQmiEtt+t^^C s^6«teS:3ft4- 7F 
UXjSRMO S F E TQm©y- IfzfV— FMS 
WL(,cmm$tl, CCDMOSFETQmOFU^^tf 
^ FiKBLtcSJftSft. y-^CClBft+lr/^ *Cs** 
§ ft Z> - Eft* t^MCs ©ffi^(D«fig«*a{ fc 
SftT^U- HEVPLWien^. ±fBMOS 
FETQm(DlI (^^>*;V) ^C^fiCD^y^-fT 
^«ffVBB3^EilSPSft4. (KcMRSh&l*, ±15 
^7^W7^«EVBBtt, - 1 V<Dcfc5*»BE«:R 
mZtlZo ±IB^7-Fi»SWL<DajRU^l/«. ± 

SFETQm^L^^IlEMWK $ft/c«mjEV 

[0 10 8] •fe>XT>^*rtgBKBE«BEVDLrttf¥ 
S-lf-Si^CCt/ciS^ *fe>^T>^tCJ: f ?itiHSftT 
fcf-y F««:#iL6ftS^-f ±ErtSP«EVD 
LU^;utc§ft^> 0 b/t# 0 r, ±E7- F«©ai!?u 
^l/CC»JCB U/dSSBEV PP«VDL + Vth+a^C$n 
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tClBaStli. **Sffi»lfcr* HlBLtBLBB:, > 
x7-FX>fy ^MOSFETQ 1 <h Q 2 tc <fc D -fe>X 

^ > i § ft r 5 * $n/cNf t>^ 

;HS©*iBMOSFETQ5. Q6SOT^t>WS 
£Dii*IMOSF ETMOSFETQ7, Q8^6^^C 

Mos^ *^[H]sre«j&$ft£o N?t>*;i/SMOs 

FETQ5 <fcQ6CDV-^«, *av-^8CSN(cS 10 
WhZft&o Pf + >*«MOSFETQ7iQ8©7 

^iCSNiCSPra, ^tiftiA^^-Z^fM 
OSFET^SiJtl^ ^KfMPRSft&t^ N^f 
> * Jl/SOit *SM OSFETQ5iQ66DV-X #S8SS 

3ftfc*ay-*»csNcttt, ±fa^n^x«;ri8 

fcm? ZUtcN ? * > *)l>%l<D^y - 7 4 v fMOS F 
E T Q 1 4 tc <fc 0 «i6*fl[«:*f LyfcttfP«E^-5^. 6 

[0110] WKWPRStlttl'***, ±SBP?-*>*;1>§! 20 
(DifiUMOSF ETQ7iQ8©V-^Sli$ti/i:* 
ffiy-*«CS Ptcte* ilB^axxyr 1 8CCR^& 
hfc*w<-F^-f 7'ffl©N^ * >^«0^7-MO 
SF ETQ 1 5 iffirtSPmilVDL^tt^'r^N^ 
t>WI(DA'9-MOSFETQl 6#t§:tte>ft£o 
±E*-^- F^^JBOWEKW:. #*cfWRBSfttt^ 

ti&o $>2>wz, -fe>^T>yttfPissomasmBEVD 

ft, FU^>tC«iH*EVDDQ^tt*&Stift:N^^> 30 
^«MO SFET©V- Xrfp 6±IB*E *S£ £ 

[0111] ±fBN^*>*^M<7VW~MOS FET 
Ql 5©y-htC«*&3nS-iz>^T>^*-^-K^ 
-f^lSttltl^SAP 1 ±SBN^f >*MMO 
S F ETQ 1 6 0^- h*C^3ft4?Sttfl:fI#SAP 
2iraffl©(a-^iSn, SA^SM^fr6«*&<*ftSA 

sFETi, ^<D&mv~zicmihtir:Mftnffi.$:& 
j&r&m i mmgxom imosfe Ti^oi 1 m«j 40 

y - *k:»» 6 nrttfflS^fMt £ J£ 2 ^11©^ 

2mos f ETi 2 M»*«H»ac;a*«# 

U ±»B»1 i^2M»iti*I[eI3§CDffi*c7)A 
UJ^^-%m^<DXMml-fcm&?Z> t > PliSAP 50 
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SAP 1 t SAP 2<D;W U^c;l/«SBE«BEVPP 
U-<;WD{f#£$ft& 0 ^$0, SElEVPP(i, #J 
3. 6Vr*5(D-C, ±SBN**>*;l/§[MOSFET 
Q15, 1 6*+^CC*>tfc««:3-&4C<b^"C*4. 
MOSFETQ 1 5^t7KI (f§SAP l^Q^U 
^) CDfttCttMOSFETQl 6©*>tRJB (ff^S 
AP2i^-fI/^l/) tciOy-^flPJ^^rtSBaBEVD 

[0112] ±IB-fe>^T>^(D#fl[lElgScOAtH^y- 

etqi it, tmvv h«tC^-y^U^^-^mjBE 

VBLR*88&t6^^??MOSFETQ9iQl 0 
& p cn6©MOSFETQ9-Ql lCD^— htt* ^ 

atcy'U^-^-^M-^PCB^j&sns. c©7*'j? 

u r * -fe x comtetiftc ? - Fjaas? £ -y s > ^csfctT t, 
sg^iibr±iey*>; * + -yHi&*«i£T£MO s f e 

TQ9-Q1 1 *SatC«J0S^.SJ:5CC-rsfe<D , t l * 

<E>o 

[0 113] ±fB^n^xUT 1 8fc:W: v I 07 4*9- 
EISS IOSW (P-#;M Oi^ ^> I O^rSfifi"*^ 
-f^MOSFETQl 9. Q 2 0 ) 3&*K2Pft&o 2 6 

T >y*CDr3^r>y-XSC SPiCS NCD^-y y'u 
^-^@SS, u—JjJl'AtitfjML I O^-77'y^t 
-^HB, ^^>Am^CDVDLy , y^^-v > IilK. 
^7- F»fR«^»SHR£SHL(D#« F^-Y^EI 

[0 114] •&>77>7<Dm{iL®9gtes 
4 v fMOS FETQ3<bQ4 */M^ THTWJ<D1f 
W 1 5<DI^«ftffl*§tr* HSBL, BLBtCgiSn 

>f^MOSFETQliQ2tt*>ttS(C, T<ffh>.x 
F^-f ^^MOSFETQ3iQ4i^7tt!8{C 
Sn^So X^7^MOSFETQ12iQ13(t U"? 

a (y) x-r v*mn*mmtz>bo~c$>v, ±8b»w 

HittO. JtfB-fe>XT>y'<D^{i|pIBS©AtU*y- F 
id^^AtBMLIOULIOlB, LI02. 
LI02B^i*g^$^^> o 

[0115] C^Ccfc^ i2>X7>7'OAfflA^- F 
±8B±fi'J©ffl?S e ^ h IBB L . B L B tcim 3 ft 

ji^^ft/cify^-K^swL^jg^^ft/o^: 1 ; 



» 
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l 2 ±q l 3) *auro-*;UAffl*»L I O 1 , L 
I O 1 BCcfcx.£„ ±fBO-*^AHi*«L IOl, L 

IOIBB, ±IB^>^r>^iJ«:?Sor, o^o, [hi 
Brttfit^faficBSSft*. ±gffn-/7-;i/AW*«L I 
Ol. L I O 1 B«, d^nwyri 8CCRW6*lfcN 
^t>*^SMOSFETQ 1 9iQ2 0# a 6fr£ I 0 

»Snsy-f>Affl*S»M I 0. MIOBK:g§&Sft 

[0116] Jtf B I OX-f v*lelg8«, Xm<DT FU* 10 

fMOSFETQl 9 £ Q 2 0 ©*ft-eft{C P + 
;HMO S F E T*&5WtS8KOfcCMO S 7 A v ?ffi 

±Kn-*Jl/Affl*«L I 0 1. LIO 
1BMLI02, L I 02B<hit^TU-Y0H>Pt*ro 
(Dffim tf * F m B L . BLBi ©ftteMffiXKlfcJ 5 ft A 

[0 1 1 7 ] T FUXft# A i te v T FU^?7t 5 

>d-y r n-^l 1 i^>f>7-KF7^fA*l 2^r/rU 
r^-O^-FSMWLOjKRM^^StiS, ±SB 

l/^Ai*Stf«40r*5(Dr t 
I^Sn*«««EVDDQ«:j:D«lf¥5*6ti. ±SB^ 
U^n-aa*. *n*BEWcBESEVPERI (V 30 
DD) tC<I:0»f¥S*6n, ±K-*-f>C7- FF^-f'* 
I2tt, »ffi*EVPP«:J:Dtt^Slte»ns. ccd^ 
^>7-FF7^^12iUt k ±fB^* i ;f r n- Fft-Sf 

Af^-^ (Ft7-/^) 5 3ft ±IBVCLPj££lHlS8 
-SMOSFETQ23CCJ:0 «tflF«IE#sj&3S 3 
n*«*lIJS*d*, -bfBT F f 7 5 1 <DB$# 

«WttttfttcJ:^T«*&SnSYTFUX«#*SW 

[0118] ±13^ -f >T>?'6 1 tt, «TE»BE«BEV 40 
PERI (VDD) teJcOttfEStteiv 
fitt&Stl4WR«EVDDQT?ttftS*6*i*ffl*A^ 
■7r6 2^aLr^gRa-?-Dout ^6tH*f3n4 e nas 
ffl^Din^6A*3nS»#ii^{a^«. KftrtvV r 
6 3 Sritl/Tm^&^ft, EIHCCfclary ^>T>^*6 

1 *C^*ft*^-Y F7>7* (7-{h F7-fA) SriILT 
±IB^^>Aa*«M IOiMI OB&t§#iA<&ff#£ 
ftlftTi. iJBffi*'* '^76 2 CDA*SBtC«. L/-*;!/ 
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[0 119] 4#CC«B3*itt^*^ iBJWlS*?*^ 
*&3ft£«H«EEVDDQtt* m<DJfcSrctt3. 3V 
CcSn, rt»HBfceW&Sn*»E*BEVPER I (V 
DD) U2. 5VCCR^Sft % ±fB-fe>^T>^©ttf^ 
tEVDLBl. 8V££ti£o ^OT, 7-F«<Dai 
JRft^f (#HE»JE> tt, 3. 6V0CSn£ o fcT* hfiKD 
7*y^t-^«EVBLRlt VDL/2«C*ttSLft: 
0. 9VCC£ft v T^U-HEVPLTtO. 9V*C£ 
n^>o tbt, SfilEVBBtt-1. 0VCC£ft£ o 

jjBiWSH?* s n s«hwe v ddqij, 12 

C©<fc5«Cfi^W([*EEVDDQ(OifiPK:tt, HMEBKE 
VPERI (VDD) i % BEiEVDLtl. 8Vi 

[0120] tt^**6#a&Stt*WB* 
EVDDQ»3. 3V&c£n, ftffl3fffCCftl&3 tiSK 
JE^ffiVPERI (VDD) t^>7T>y'<omi^mj£ 
VDL<t£|H)D< 2. 0VXB1. 8V<D<fc5^br<> 
<fcl\ C<D<t5«C^8S«jK«lEVDDQ5C3*LTrtS« 

[0 1 2 1 ] M2 5Klt C©»W**3>fliS*l*tt6 4 
MfcT* KDV>^atXDRAM (J£TF, #0CSDRA 

C<Z)|gfflM<DS DRAMlt WKWHRSfttt^**. 

4 ood^ * y 2<o 5 % m * y ^ 0 4 ^ 

^'J7l/-/20 0 Ai^^r ^ 3 ^ffi-TS^* U 

[0 122]ogl3, 4OCr)y^rU>'^>^0^^CD2O 

(D^^y^'>^ i <b 2cc»j£u/c^ j & , ;r u-r 2 0 0 

B, 2 0 OC3&s«B53tiTl^. -4ooy*y;0^0 

— 3$C^ft^ft#j£2ftfc^U TW2 0 OA-2 0 

0Ai200D©J:^{C7h y ^X@Bg£ titdfJT 5 

[0123] Jbf B ^ U T U 2 0OA©iSl^7 

- FIBttfT ^^^^2 0 1 AfcJ^n^TF-U 
XM-^D^rJ- FtemicSe-ori^iltRu^i/tclgab 

^ti^o ^^yru-/ 2 o o Aos^u&^fflffiT^* 

i(i'fe>X7>7 , M*7 Aj!tR[iIS84$tf I /Oi^2 
0 2A(CS^?nS. *fe>XT>^R^^A31t^lHl?§ 
Z^tsl /OU2 0 2 AtCfc^4-fe>XT>^«, ^ 
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2 0 3 AtC<£&;*7^A7 F U^fl^CDf^- F&jRtCft 

[0 12 4] ^*'j7I/-f-2 0 0B&Ub2 0OD4>[S] 
StC % TU-f 2 0 0 D*C0(;^fa$C^3*rri,>5 <k 

^tca0f3^^2 0 ID, i2>^7>7'R^7Al 
fR@|IS*^I/OSB2 0 2D. *7Af3-^20 3 
DsWRW&ft*. ±Rtfflf l/0«tt^-f h^vVr2 
14A. B(DUiMT-MV^>7>7 , 2 1 2 A, D© 

A**Ttc«3gssn4. ±te^^>r>^2 12A. d 10 

±hti. C©7 2 1 3CDHW7fI^W\ a 

*/<»7t2 1 l*^LT*t»^*6IH*3*iS. 
[0125] ^SBS^^SA^Sftfe**^**^*. 
A*^?7r2 1 OSrrftLTJhiE^ h;^7r214 

a, D^A^a^ce*?^*. ±e*faafrF«, #^ 

MKStifcl***, 1 6 fcT? h^6^^f-^D0-D 1 

s§3ftfc^y7u^20 0B£C£^#j£ur, 

[012617 FU*A#^*>6«^3*l£T FU* 
ff-^AO-Al 3B*7A7FUXA^77 2 0 5iP 
^7 2 0 6 OCT F^-7;^^U^X0 

'j7U7j/A||ifp*- Ftcfci^rray ^ u v ft vis 

£2 0 8ftt>m?)2tl2>V7U viszlT KU^I§4p 
£7 FU*ft^<hUTHXDiitf. *7A7FU^?7 
r 2 0 5<7)ai^^^^AT FU^^^>3?2 0 7<DV'V 30 
■fe* Ff-^iltffife^n, 3?»J (#-7 A) T FUX* 

FUXff^ X«-eo*^AT FU^«#«rlK^-f >^ 
y^>FU/dB£, ^7Afn^^2 0 3A-2 03D 

[0127] mWC^X^M-C7TkUtc^> Fn-72 
S. *7 A7 FbXX hn-^jf^/CA S (E#/« 40 

^Ittf S) , a-57Fl/^ha-^f|f/RAS, 
S.O*7-f F -Y* — ^;uff ^/W E tt 

7FI/XAM^-A0-A1 l^eoWffll^-^i 

fr^cS^T S D R AMCDKlf^- FS ^±13085^ 

fSfrZ&W. ^t-FU^^lO, 37>Ff3-^ 
2 0, $4 ^>^^[HI5§3 0SC>'^n»^ ^777 4 
0 9%«^.5 o 50 
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[0128] ^ff-^CLKtt, ? ^777 

4 0^0 Tfuifii&BJ Uci^^a^ 1518811188 5 0 

wccWRsnai^, wi^v? 721 1. a 
*<?7t 2 1 o*j£i4^trs^-Y^>^fi#iL/rffl 

ft, frfrZ>2U ^ £ff-5fk:g~3l>T^j7 FU^'^7 
2 0 5, !f 7 F l/X;^ 7 7 7 2 0 6SWJ7 F ^ 
> £ 2 0 7 Ccfltt& $ ft £ £ 5 > Vm^-frBtfL 2 ft £ <, 
[0129] ffi©^S13A^ff-^«^»ra^ a y^ff# 

\sZ Ffif/CSttfOD-JU^fciornv^ FA 

mom**-* vm^t<ommmt^ ? yimiR 

JKJB^©^btC«toTi»3n&l^ /RAS, /CA 
£ i * fcWSOft-Sf <t £ ft £ , 

[0 13 0] ^P-; ^^*-^HfCKE«^0 

i^n^o y- K^e-Ffcfa^r* ffl^'777 

2 1 lK*hr&7^ F7'^ F-f*-^©W»«rtf5j1- 

^mmi-^/o e *m?tcm&ic& x frfrzm^/o e 
a u^<d t * ecaiH^^ 77721 1 fcmtH* -f > t: 

[0 1 3 1 ] ±IEn*7FUX{I#tt* ZVvZm^C 
LK (ftSB^n v?m^) <Dtt±& ^CCfpJ^-T 

v> Flf-Y^iUCCteWSAO-A 1 l(Dlx-<;UcJ:^r 
^^£ft&„ 

[0 13 2] TFUXff-^Al 2<bAl ±Eatf 
7FU^^ hn-7 > • ^ni?f^37> Flf-f ^ 
;l/CC*jliT^>^SlRfl#<!:**3n4. BP^, A 1 2 
£A 1 3tDffl#-£to1±Cc<J:9, 4^^'J^>^0- 
30 5^cr>l0^iiJRStl^o ^^y^^^CDSlRSUfflP 

=j-^<D*©rStS{L ^3ltR^^U^^'>^ffliJ©^^AX 

A 5 7 7 2 1 0 RZftUt)'* Wy2 \ 1 

<fc o r tf 5 c <t * & . 

[0 1 3 3 ] JifB^^AT FUX«#tt, ^P-;^ 
CLK (rtB&*P**) ©S£fe±3&«?)x^^tcpiajT5 
U- FX«^>f h3V> F (tiO*7A7 FU^ • »J 
-F3v>F, ^77A7Fl/X-7^F3v>F) t>f 
^;l^0C*5^^>A 0— A 9(Dl^;UCj:oTSS2*i£o 
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X FT^-fcX<DX£- FT FUX££ft£ e 
[0 134]^, :av> K*c<fcoT}§7n3tlSSDR 

AM©£^tt(^- f«wjw*: 

(1 ) -t-FU^^-fe? ^7>F (Mo) 
_h!2^:- Fl^X£3 OZlz v Y*t2>tc*b<D^-?Zs FT? 
/CS, /RAS, /CAS, /WE=P^U-< 

6ft& 0 L^X£-fe * F^-^&S, #CcWS3ft&U 10 

-XH/>^tt, 1. 2, 4, 8, 7;l^-^<t£ 
ft, H^tBttCAS U4f->Wttl. 2, 3iJ 
ft, sBEWttfc^-f Ftt, 

[0135] iiecAsw^w 
tfux • y— F3v> Fcc^^rjgTnsn-su- FBb 

mctei^/C A S ©SfeT** 0 *»6 Hi*'* ?772 1 

[0136] (2) n^7FU^^FP-^-^>^7 
^f<{^*7> F (Ac) 30 

cn», p^t Fu^x F u-~7<om^t A 1 2 <bA 1 
3tc<fci^^U^^<OiltR*W3a«:"rs=i^> FT* 
9, /CS, /RAS = P»)l/^k /CAS, /WE 
= /W lx^;Ufc:J;oTj^;£ft, CCDi^AO— A 9 
fla&3ti4T FUX#P»?7 F UXff-^i It, A12 

x.tf, SBOv^K^JggsnSi, ^ftfc:J:oT:J§S 
$n^^ J & 1 JA'>^ic^-S7- F&WSlRSft* 2$tt 40 

[0137] (3) *7A7 F UX • y- F37> F 
(Re) 

!fiW«C3^> F-C£>&<t^&C, i?7A7Fl/XXFP- 
■^(Dtg7S*^*3V>F"C*9, /CS, /CAS = 
P^U^;l/, /RAS, /WE = >W U-^Jl/tCcfc-oTjg 
^$n, C(D£#A0-A7 (x 1 6 fcf? F«J£©*§ 
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T F UX{f#te:^-X F X £ — F 7 F ^ilti77A 

[0138] cntcfcorjg^sn^^-^ f y- f» 

flF(C*JCir«, ^©IJ{cn')7FU^hD-^^0 
5-7 5 "r a rf^x v> F1M y>^>^£^-ftt£ 
tetf €> "7 - FHKD«R**fT bnt 9 , SKiBIR 7- F 

T F UX#0>£2 0 7^6ffl*3tlST F UXff^C 

&£ft£x~£i«£±ie^~X F U>^CC<toT}g5£ 

^n/c«i$n^>o s/c a^<^7 2 1 i*>6<d 
swsb^p * -y ?)\s$k*n~?xftt>ti2> 0 

[0 139] (4) *7A7Fl/^*7-fF F 
(Wr ) 

^-Y FftffcDSSa^L/r^r-FU^^ 1 ok^-x F 
^-Y F3&SH3esnn»Si*»Stt^-^ F^-Y F8&fP 
*&ffi?Ztt&foi£&%:x-?> F££ft, ^ -Y F»fP<D 
^iur^e- FU^X£ 1 0tC-»^JV^>f ha*K5£ 

^C^nv>Fi^til)o HCc^g[=iv>F». > 
>£Ol^>f F$tf>v*-x F^-Y F&t4oW£#-5A7 FU 
XX FP-^©fg7n*#A4. 

[0 14 0] ^fgn*7>F«, /CS, /CAS, /W 
E = P^L"^l/, /RAS ='W b^MCfcoTfgS^ 
ft, C©i*A0~A9CC«#&Sft5T FU^7A 
7 FUXff-^iLrKOii^ft^o CftCc^oXmOiZ. 
$n/c^7A7 FUX{fW>*-X V?4 FtCfolvtB: 
,K-X FX£~ F7 Fl/^il«7A7 F UX#^> 
^2 0 7^$tlSo CftCC^oTfg^Sft/c^^-X 

h7>f Fi&^cD^IBfe^-x F y — Fttff £HMW¥to 

ft^o (10, ^-Y FttfftcttC AS W^Wtttt 
<, 5-Y F^-^OffiOi&^iSSS^^AT FUX • 7 
^ h37> Flf-Y^^6Ba*&Sft^o 
[0141] (5) 7*^t-^7>F (Pr) 
Cft^A 1 2 t A 1 3«:<fcoriSJR$ft/c^^:y^^>^ 

tc^s^y^^-^ss^cDpg^p^vFiSft, /c 

S, /RAS, /WE = P^1/^ /CAS = A>fl/ 
[0142] (6) t-F'j7Ur>a3V>F 

c©37> f«*- f y ^ s^^*ra>S"r4/c8t)CCi^ 

g£3ftSP^> FT*»K /CS. /RAS, /CA 
S = d^U^;k /WE, CKE=^Yl/^UCj:-5t 

[0143] (7) ^*-X FX F • -Y> * 
^37> F 

^urff±Sif*/c^ois&=i^>F , r*?). 
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Ktt, /CS, /WE=D-J1/^K /RAS, /CA 
S L"<;i/tc<fcoTj§7S3ft.5. 
[0144] (8) /-^l/->3>37> F (No 
p) 

C ft t SH« ttfE * ff to ft ^ * C t i%frsT S37>Ft 
**K /CS = a»)l/^ /RAS, /CAS, /W 

[0 145] SDRAMfclte^TW:, lOO^'J/O 

ft-SJcSCCftoTt^S. Sc«, P^TFUX^FD-^ 
• ^7^f^3?> FU* ^^;btc<fcoTiltRSn 

[0 14 6] l/c^ot, m«l 6 fcT* YtiPht&h'F 
-^AfflMWfcl^f-^ D 0 - D 1 5#«^Ltc 

&sy*y^>*ccs*"rs:/y ^+-^nv> f. p^ 

T Fuxx Fn-^ ■ <r«>£>T*?w r/av> F*fftfr 

CDHSfi^CDSDRAMtt, ±iE<Z>J:5K:l 6fcTy h<£>i}i 30 
{iTcD^^UT^-feX^rtfC^ A0-A1 KOTFUX 
&C<£9#JlM<DT FU**J#%* 4oCDy*y^>*-C 

fractal ^($r^64Mt'7F (imx 

4;*>^x i 6 tr^ h) ©J:5ftiBt»8«*^oj:5K: 

£ft <2>o 

[o 147] H2 6{cw 4 *mw&mmztiz>-?j 

n > fcT— £ 5>X <y A USHflKD ?*P ^ EI^tk S ftT 

/&3ft&* 40 

[0 148] C(Dv^^P3>fa-^^fA« k -r 
X4/HTRAM (7>^A7^-feX^>t'J ; SDRA 

m) , rom ( y- F*>y--*<*y) , t^p^/x 

^ £ ;l/X&l§IBg A/ D&tf * ;u/r ^ p ^ftiB 
D/A, PC*-FV>^7x^ 4 LCD^>FP 
- 7 ^<D MaBKBVffiR $ ft £ - 
[0 149] PC*-FV>^-7*-fXlt F 
&c P C io - F##A 3 ft& c <b fc J: -o r *»WCcsaa 3 

ftT, "^-^CDSafii^H^aU^nJfiltCSftS. P 50 
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C#-Ftt, K^tttt^aEtKRBiUrffll>6ft 
& e LCD3>FP-7^ ^-^tefflSa^SCD^TS 
f r -^*S^'C v ffiS^eBLCD4Ig8frUT»m» 

[0150] f-zmmstmi*. mcmmzn%:^&. 

ftto^-^AKIKBtt. *<Os¥ffl*Bl^ly«c^Wft<!f 

i^Mt^^OP^ROM, iRJBU 
(RG6f) , rtS^XBUSJC*S^4^F 

[0151] f-^isait •j-Kt>y^*yR 

*fj£^s»ff*?f^. r-zmmmmz. xmjjm^ 

thy"- Z<DAfojJ. y- F*>y-^*yROM3&»6CD 
A4**Mfo*3Hf cDfca&fo&gt ttSHJE?*- 5 & 

A/DaE»IBBBK:<torA/DfflftS 

£RAM^<Dx-£<7)^EHU »a*«ff«B»«*fT 

[0152] ±ia<D<fc5fcW#P3>fc:- 
Att&OT, C<0#BW{C«4RAM4$tfS^2»j*aia 

LVCMOS, S)-5^SSTL-C*otig»tiC 

^teMmtzssTLic&mhtcm&'e&s *ft-eft©* 
©r*ft«, fiw©^^iiaiai^B**o**wffl 

[0153]H27{CB % C<O*W«C^4*2ift*8l0 

ssjiacota*[His§<D— susctcdihissei^ s ftr c * s. 

LVTTLiSWLVCMOSiSSTLO^ 
Tft©iS^rfe, P^^>^;WSW^MOSFET<hN 
?t>^;HlliAMOSFETiiaf}M^n^ s 
STLrCJ, 2 5 QOcfc^^cffiSiRS^/rLr 5 0 QCO 
»«ffiSRT7&SKW6ft4. CO««lffiSRTtt. VD 
DQ/2tc3*j£SftytWIVTTCCg!lRSft4o SST 
LiLVTTLm ffl*SSJ[^S&4J:5&Cjft4 i , 
[0154] ±E2o(Da*)Ea*||3H-r4/c»«:, 2 
o©P?t>*MMOS FETQP 1 iQP 2 , 
+ >^;HMO SFETQNl <h QN 2 **ft^ftM9J 
JBflSCC SSTLtC*tJSUrMOSFETQP UP 
N 1 *^brrt«B!SLOG^jaSft/cttl*"r^* 
<t#*«*&-T*. ffe<DP^ + >^;l/SfMOS FETQP 
2iN^t>^«MOSFETQN2^FWt 
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SSL^n^l/^J^c^nt, JifBCMOSJ^^ 
^^tfcffiCCSnSiifeK:. tH^jMO SFETQP2© 
y- h{ctt«««BEVDDQ3W«*ftSti, N?* 
MMOS F E T QN 2 ©y- F (<a<Xm%(DW:i&n&.V S 
S#tt*&3ft4. "tnt&, SSTLCC*tJ£U?tffi*»fP 
«p«:tt, ffi^fM OSFETQPliQNl CD^^ttfW 

[0155] LVTTL^LVCMOS(C?^L/c£ti^ 

mWE^S S L&W U^Jl/tC, /S S LjW'W U^Ul/ 

ccsftr, ±ib c m o s x ^ 7 ? > tti ^ n ^ c 

cnec<fc*3, ffl*MOSFETQP2©y-htN^t 
>*;l/SMOS FETQN2C[)y- hCC«±iaP^ + > 
*;HMOSFETQPl oy- hiN^t>*^SM 
OSFETQN lOy-hitC^ti^tiSKSti-r, K 

cffl*T^tif^ei6n^. lvttl^ 

L V C M O S JC»]£ I /cfflM^R^ til^MOSF 20 
ETQPK QP 2 iQN 1 iQN 2 ^M^STCSbft 

[0156] ±!Efs#S S L (/S S L) iffflSB?- 
6 «*& 3 tifcftj 0 8 *.ft-^K <fc 0 »SW Z> t flf 

m-cab^o cnmr, A^ff^i^Ji^^oxg 

[0157] ±BB<DlUfc^&»6tiSfffflJai*Wv T 

( 1 ) ^3Bi^^&«*&Sn4A*«#*«»4ffltt 
tiMDaiBCC&l £^2©»fE*EE*m <t^2©>W * 
^MOSFET^lt^t^i^cL, rWr** 
BESS^EBSOC J: D±BBA*ft-#^±9BS 1 <bS2 ©»fp 
^<D*'fr«EEtf ittK * £ <b # 0C±iB£r Uf2X^7 
*MOSFET**>tf»CcU *©A*fi##«l»W 
5C— J©Blffl±fEie 1 SEXfcfcfS 2 msec* 6 £ * 

*n«c»ajufcatftfli-**««r^< j«b» 1 xi*»2 

%^r/R«tc-rS*l«aiWE*Ji5StU. ±E» lfibfPmEE 40 
£»2«bfls*ffifc^Ufc» 1 tHts<DA^{i^£ . ±IB 

[0158] ( 2 ) JbiSMab*! ipIlHlSSi L/T, ±IBA 
^ff -^-i ^©O ? ^ ^ U v 5/ a Jl/ F«JItt:3tf JSl/ft: 
at|l«BEi*SW4*la»^!©li»MOS FET© F 

U >WCC«8K 5 ^ -0Sltc $ ft/elf! 2 ili©MM so 
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OSFETSW1 ±iBS»MOSFET<D^SHfc3ft 

fcy-xwtcy- h«:3e«BE*J«i&sni» i mmm<D 

mmmAOSFET*m?rM!&'?2>Cti { C£K>, ±IB 
A^lnlK^^^ki^A^SCD^OSiC^^SiE^ Loo 

[0 15 9] (3) JbE82i^!Oft»MOSFE 

Ttcm2 mnm<D±^m2 cox j * ?mo sfet^s 
m u , ±iBSfi i mmmco^mMuo sfet^i mm 

m<D±Mm 1 <OX A v *M O S F E T Sr&ttT 4 Cite 
<fc?K ±!BA^[ilSSO©^{t4»a n n ^aoBX0Kl^^ 

[0 16 0] (4) ±5B'W7;**EEf6£|n|8S£l/ 
±3BA*M#3^y-h«:«*&Sn, v->UC_bfBJS! 

1 »fCTBE3W«*&Snfc» 1 iSS0^3MO S F E T 
<t, JJBA#«##y-FKttte3*u V-*teJbfiE» 

2 SfrfFtiJE £ n/c^ 2 zg«S«D0 4 M O S F E T 
t, iJ593MOSFET©FU^>if4MOSFE 
T© F W > i ©RBCCRW 6ft fc«ffi!n#S tfrhftZ 
B?ttiaB*JBl», ±ES3MOSFET©KU^>^6 
lfE»2^-fy^MOSFET©y- F fctftl&S tl&flj 
ffi!«E*tti;fcU ±E»4MOSFET©Kl/^>^ 
±fB» U-f^MOSFE Toy- FCC«*&3 ti-SWJ 
ffl«BE*ffi;frr&c<teCcfc»K ±eSIW«BIS«:ffit^ 
T±IB0 1 »fl^«EiaF2 BMls«ffic»l£Ufc* 1 JS*I 
CDA^ff i . Jb8B»lttft*ff<fc*2»f^«BE©IH© 
9f5E©*pj«3EtcJtJS 2 ®*§<DA*«-^©)«7?© 
«tt*nJ«K:U^o v JJB» 1 S«A*«f©«M¥«** 

[0161] (5) ±BB?Bffi!rt*a4br % y-hCC 

JBJRCC $ tltcW 1 illiS 2 ilSCD 2 OCDM O S F 
ET«BC>ftC±fc:j:0, JJBfll 1 *fWBE 4»2«W* 
mjECC^tjS U/c^ 1 »«®A*« #<t , ±fB» 1 «flF« 
Hi m 2 tt^«ffi©Pa<DW^O*lffl«IItC*tJ£ b fc» 2 
^IOA*«#05R*(D«*&*^I«BK: loo. ±E» 1 

[0 16 2] (6) ±E^-fT^«l^^HISiU 

1 »f^«BE3W»& intern i mmsLom 3mosfet 

2 SiffSE^W 3 n/c0 2 ilSOl 4 M O S F E T 

iJBf 3MOSFETCDFl/-f>i»4MOSFE 

& trtttft u ±ib» ui2 Ksn^Btosttja^ 6 ± 
saas i <t2xw sr^MosFETcoy-hcctti&sn* 
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m*<D1t*-tX%4mit-C&2>±±i>(iC. FP I Ni 
N I N4*H«fi[iL/t:^^^^MOSFET*«lif^3 
£ 6 , CMRR pJfiBK: & £ 4 1, > 5 S6*^f# 

6ft£ e 

[0 16 3] (7) ±IB'W7;*«EER£igB4U 
T\ ±EA*(t#*y-hK:«*&3h, v-*«:JUe* 

1 «bft*E**«j&3 ftfc* 1 2»mScD^ 3 M O S F E T 

«MOSFETi, ±BA*fll*»y- hfc«lftS 
ft, V-^Cc±BBW2«M^«E*5«*&Snfc*2*«S 
(0^4MOSFETi, ±EA*«#* S ^- F CC^S 

ft, v - * {c±sasr i MfPtEaPftfe ^n/cii ^is 

S0K-C«JSRr4C<5:«:J:O, ><^T*iaB©BHHS* 
■W)* -f X*/hSMb 4 J@RRffi*ag« ^"C#44l^S56 
*#»6ftS. 

[0 16 4] (8) iJeA#@Btefl8&Sft4A*« 

#o\ ^n^^fi^i^ncc^jfiL/rwj&snsa^ 20 

a A^HBo-tft-tft *±k» 3 mo s 

FET(bI4MOS FETOnCCKW6n**ffl5tS*'f 
*«Jgtr 2 OOMO SFETi, ±IB5£H 

SfeMO S F E T 4 *±B^A*«^©«jft3W±S ft 

B4 . «tt#«IIIB<DHi*«#*# 1 «Mt«EXi*» 2 
ttffWffiCcaS-rSMO S F E T 4*E«:R#£ C 4 *C 

OT»&4l»93lHl*sW&ft5. 
[0 16 5] (9) F^S^tl64^H 

^£J:5teiBgSft/clfiifcCDfc^ MS4. JbiBtt ? 

-F»4«»(Dfcr^ b^4<D^fS<D^-5g«:t9:^e>n l *f 

j£tS9- F tt JC y - F ifiWiWi £ ft /t T F U * O 
SFET4, ttf&TZhfv h«4&fS©«ffi4(DPa(C± 
1ST F U X StRMO S F ET^ff LXWgt £ ft&IBtt* 
^^•->^4^6^^>^ j e , ;'feJt'^:ffi^/c^-/^5 

D»c»ft1B«K:uoo % *«WttffiB««*rfb*SatC 40 
#£4l>5!S»^W#6ft£o 

[0 16 6] (10) St09-FM^n6iS 
& J: 5 ItCffiW 3 ft fclfiSWD fcf ^ h *£ 4 % ±1 m$k<D 

ttfcT&y- Figttcy- hfimffiZfttcT F UXiMWM 
OSFET4, *ttE*r£e? hJtR43f3e©*fl[4©PaK: 
±1B7 F U X31JRM OSFET^l T JgiK 3 ft 51 Bt* 
^^^^^^4^^^^>y^ l J*fe;l/^(i^/c^>r^5 ^ 

tt5Ajb[BlB4LTtt % ±iBJg 1 4UI2;W ^MOS 50 
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FET**Bsrsc4tcj:o, AtiMmommittm^ 

* jPWC # 5 4 1, > 5 & 6 ft 5 o 

[0167] (11) 9tmgff-i*b1M62 tizxxm 

et4, *©*av-^«cR»6ftr*ff***»j«r 
5 m i mmmom 1 m o s f e t 4 *st* * 1 una w 

SB 4, f£2^1IS<D^I&MOSFET\ -t©*»V- 

* ccrw 6 ftr mtnmzjtm? 2 mmmcom 2 m 

O S F E T 4 *lSt*n 2 *««ttlIB&af HJ*e#*» 
ffit5-f>;<-$IBi4ifi^b^ ±iHKtl4Hr2 

SBWWiHB©— #©A*^te2f^§^ 6 A*«^ 
U -hffi» 1 4 M 2 S«bt* ^BOffcfr© A*» 
^CC±iBA*ft#©^^ U^;U4a^ u^;l/CDK«cj3ffl 

*fflficSftfcSKI«E*«#&l/, JbSIM 4^2MKiif 
*M@B©S^K:i5tB4 3ft}fcffl*S#*^fl5bT±iB-/ 
>^-^HBOA^«8 J ?-«:tt*&-r5C4tc<fc«3, Htftcc 
US1-^7P-r'{>^- F<Df6£-r<5C4&<iKi 

S^L/cAm^Gai#tt?:f#5 C 436S-C* 5 4t» 9»* 

#f#e>ft£ 0 

[ 0 l 6 8 ] (12) ±6331 1 il»*t«|oIBCc»22» 
f^^6>ttS*8K5 7-Jg«©»lfiSrlslB%R^ ± 

tsm 2 mnmmmm^m 1 wmmfrbte&nm* 
mom 2 -gffiMffi&wtw, ±mm 1 o-MMM^tm 1 «j 

fE«IE4(DPate\ 02««S©»3MOSFET*R 

±fB*2Oftffif0Bt*2«lf¥WE<!:©BICC, *1 
OTS©*4MOSFET4SW % 

cfcD, jbtaa? 1 ai»L/*4MosFET<oi*-rft^** 

0 * >tKJKK: ^ft^MOSFETOCJ: oTJblfim 1 X« 
»2tt^*JBcHS"r4C4«:ct?), ^"7-^>^- 
Fr<Dfi?B««*{b4U*«#<DS^b*ia*C 4^-c 
#5 4l^S5t)^f#6ft5o 

[0 16 9] ( 1 3 ) ±Sm 1 4H2MOSFETCD 
y-hfctt, ±K>f >^-^@B©tH*fa#*»aL. 
±1 B^* C7 - >ff J: 0 @5£fimc 3 n/cffl^S? 

S8k:3ft4^1X«»2MOS F ETCC*fj£3ftyt±IB 
i3X»f4MOS FETO^m*^ ±§3^*7-^ 
^>ft#tc<fcO*^ttS8CCS-B:-5C4CC<i:f). LVTT 
L A*"*0^f««Sfe4/hS < , J15iH#ra<Dtf 6o#*s^ 
3 boo, ^7-y^>^-FT<Dfi?S**^b4ffl^ 
<t#<D?c^b«:ia* C 43&J-CST* 4U 5»**s»6ft 

[0170] (14) ±EA*«#*SW. ^COif-^ 
U-c;W±fB» 14^2 ©«B«E<3[>ctJ^«ffl*ifi«: * 
54#CC±IB01 4^2MOS F ET%*>tfc«tCU, 
*©A*«#*^3©BM±Kai 1 «EXtt»2«Etc* 
5 4^tc«, -efttc*tlCL//ctH^{f^^iS"r^<±fB 
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m 1 X^2MOS F E T ©I >r ft*— 

cc»«ofcJt«a^*a«-«H«4 sftfciB i as«©A 

# 4 . ±SB» 1 ttfWEE iI2 ttfmEOIBIORf « 
<0*IH«EECC»JC U fcJtt&fiW> $ tt* 2 JlifscDA^Jff # 

HSIMHrt fe 4 ffi*K|»r * ? n — f -/ > f s - F *BS 
±UilSRp|ffl©tf 6>o#3^/JnS < T -5) C 4 £ 4 ^ 10 

5J»«#»&ftS. 

[0 17 1] (15) _hlfi0 li^2MOSFET 

±8E» 1 «tt©A*«^3W«l&3 ftS» 1 S&^^E:— 
Fte»lBUteMOSFET4, ±ffi»2«ffl<DA*fi# 
3W«l&3ft4W2ttff*- FtCitfSLrfcMOSF ETi 

F E TCD^- F JCtt % jJ2'W T^«BSft*EI8"CJBJiJE 
Sftfc*WfflI«#*«l&U JbE*2«rfFe- FfcSkftfiL 

fcMosFEToy-nctt ±ta-r>^-*iHifficDffl 

#M#4»3TSC4Ccj;?) % -eft-eftcDttf^- fk: 20 
*tJ£ UfcttfP ifTb-B- * C 4 **C * £ £ l> 5 h 

[0 17 2] (16) ±C/<-fT;**EE»£IHIS4U 

r, jJBA**#*y-h«:fl»&Sft, y-*fcjjESi 

1 ttffiWEJWftH&S ftfcSI 2 «mM©^ 5 M O S F E T 

4, jjBA*»*wy-h«:«»3ft, y-^jjam 

2 ttfWffiaWttl&S ftftJI 1 6MOSFET 
4, HBf 5MOSFET©FU^>if 6MOSFE 
TOKl/-f>4©IBI«:R»6ftfc»l 4Jfl2]gJgin3M2 
tSffcCMOSiRiTiCifciO, 30 

[0 17 3] (17) mk<DV- FSlRtf-€-ft6 4£ 

mrz£5t<cms2titcm$k<DVv hut, ±umn<o 

y-vm±9B8L<DVy h*4(OBfjea)SL*K:aa:W6ft, 

FMlcy-h&mm$ titcT F U^iitRM 
0SFET4. »fl5T-5tf* h«4Bfje©«ffi4<DIBK: 
1B7 F bXilJRMO S F ET*^UT«*ISftSEtt 

MRAM(DA*0[gK^fflT&C4&C c fc^ SaSS© 

< T £ C tifi-VZ h 4 (r^S»**5f#6ft 
[0174] «±*»IB#<fc 0 ttSftfc»l8*H*fi«(c 

^MM^ci^^r^^o W*tt, H2 

^VTU^ ^7U^SW9- F F5>P«D«J£ 
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f±« &c ^ > x tbHBI L * ©IWfe 

JBS8*S4C43&s-C#4fe(D"C*S. >7- F«tt. WBS 

[0175] zmt&mmis&imt. swa© <t 5&dr 

AMOffitC^^f^^SRAM-^EPROM, 

v^n^at^ -9- © <£ 5 fr<r *? Z)\smmm%&-c$> ^ r 

feefc^o CQmmZ* LVTTL, LVCMOS*it^ 
«S STL©<fc5&^>^-7x^^rSJK3ft4«a 

^ttatStigiiS&KtcQX Fjjir 

[0176] 

Wftfc©tc<fcorf#&ftsa**iHWcfitt?at-ft«, t 

*fi#£XW*«»*»^BK:flt 1 4*2 ©ttflsWE* 
»l<b»2©X-f7 ?MO S F E T*Altfl8ftt5J: 
^ci, ^WTX«E«*lsIBCcj:9±BBA*«W± 
IB»1 4»2<D«i^*E(D*^«ffiWa«:*4 4trtc± 
IE» 1 if 2 ^ >f 7fMO S F E T^t >»C I, * 

<Dxt}m^*mmmc~mmm±Mm 1 «E3u**2« 

BEKi**4*K:«\ *ftCc*fj£U^Hi*«#*J^«W^ 
< ±§BJ& 1 Xti92 X>f^MOSF ETO^W- 

U ±IS^18tif / FmEE4^2K)f^E^j£U/cmiSg 
tI<DA^«#4, ±BB»l«Mt«ff4»2ftfWBE©IB 

[0177] *BBCCtelirra^Sft4l6M05^fl6(Z>K 

^&feo^<fc^r»e>ft*jas*ffi*{cKiB-rfttt, 

A*©#*SW4A*0B4Lr, mi^mMcD^ttM 
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